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* INDEX 

TO THE THIRTIETH VOLUME. 


A. 

Achromatic microsoope, Dr. Goring’s, 188 
Air, effect of, in heating liquids, 483 

and vapour light, Beale's, 399, 416 

Air-saddle, patent, 336, 400. 

Airy, Professor and the chronometer prises, 
359, 413, 432 

Alum manufactories in Britain, 47 
America, civil engineering in, Stevenson's, 
57, 213 

American steam boiler explosions, act to 
provide for experiments on, 13 

steam navigation. See Steam 

Navigation . 

locomotives, 192 

Anderson's, Sir James, steam carriage, 8, 
64, 80, 182, 207, 216, 263, 304, 383 
Angler's, gut lines, manufacture of, 41, 54 
Anti-dry-rot process, Kyan's 336. 

Apples, mashing and steaming, Dimm's 
machine for, 379 
Archimedes steam vessel, 63 
Architects Manual, Davy's, 60 
Arkwrights, wealth of the, 209 
Armstrong's improved water-wheel, 202 
Arnott’s, Dr., stove, 259, 304. 

Arsenic, poisoning by, 95 
Artesian wells, metropolitan, 224, Paris 272 
Artificial foundations, Davy’s Treatise on, 60 
Artizan’s, intellectual tastes in, 10 
Asphaltes, experiments on various, 48 
Asphaitum-pavements, 96, 229, 236, 302 
Astronomical tables, Utting’s, 83, 102 
Atmosphere, distribution of the, 171 

resistance of the, to railway 

speed, 244, 266, 297, 300, 301, 362 

■ equilibrium of the, Brayley’s 

lecture on, 447 

Atmospheric engine, Savery's, experiments 
with, 284 

Aurora borealis in November 1838, 307 
Australian museum, 95 
Austrian “ Lloyd’s,” 112 

government, discouragement of 

science by the, 47 

Axletrees, of carriages, &c., Durkee s patent, 
381 

B. 

Baddeley, Mr. William ; on various fire- 
escapes, 2, 43 ; on locomotive engines 
with toothed gear, -30; on English and 
French fire engineering, &c., 41 ; on Sir 
J. Robison’s mountain barometer, 51 ; 
on the proper source of food for man, 67, 
131 ; on plana for the destruction of 
smoke, &c., 69 ; on propellers for steam 


vessels, 82 ; on Penny's improved camion, 
114; ancient fire engines — hand squirts, 
&e., 115; on Pistrucci's improved sculp- 
tor's banker, 129 ; Mrs Smith's smoke 
consuming stove, 133 ; on the use of Har- 
per and Joyce's patent charcoal and stoves, 
186 ; Coles's anti- friction wheel carriages, 
230 ; French fire-escape ladders, 248 ; 
mode of reading off the gas meter, 250; 
report of London fires in 1838, 306, 450; 
portable dam or cistern, 318 ; break joint 
for fire ladders, 397 ; supply of water to 
the metropolis, 423 
Badnall’s undulating railway, 245 
Ball-valves, Crockford’s, 281 
Ballot, Juckes’s mode of voting by, 168 
Bands, machine, improved mode of connect- 
ing, 291 

Banker for sculptors, Pistrucci's improved, 
129 

Barometer, mountain, Sir John Robisons, 
51 

Barometers, public, proposal of, 30, 52 
Barron's patent locks, 70 
Bathing, benefits of, 242 
Battle-gunpowder, analysis of, 334 
Bayley, Mr. George, on steam navigation to 
India 53 ; on the steam navigation of 
America — and construction of steam 
vessels, 213. 

Beale’s, Mr. J., air and vapour lamp, 399, 
416 ; improved caoutchouc, 427 
Beck's mode of lighting gas lamps by elec- 
tricity, 407 

Bell’s, smoke consuming plan, 106 
Bemdson’s, improved pump bucket, 56 
Berzelius, experiments of, on heat, &c., 
295 


Bird, Dr. Golding, on Harper and Joyce’s 
stove, 147 

Bitumens. See Asphaltum. 

Black ink, manufacture of, 303 
Blasting rocks, premiums for experiments 
in, 46 

Blocking boots, French mode of, 218 
Blood painting, Sir J. Robison on, 480 
Birch’s prize drawing of Huddart’s rope 
machinery, 333 

Blooms of iron, manufacturing, 469 
Blue-dye, new, 288 
Boats, caoutchouc life, 151 
Boiler. See Steam Boiler. 

Boilers, salt, mode of cleansing, 94 
Bones, exportation of, Russian, 159 
Bookbinding, descriptions of, various modes 
of, 108 
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Bookbinding, Hancock’s caoutchouc, 110, 
215 

, Nickel’s and Collins’s cement, 

215 

Boomerang, the Australian, 89 
Boot and shoe trade of England and France, 
217 

Booth’s railway carriage couplings, 297 
Botanic gardens, new, 32 
Bramah’s patent locks, 71 ; experiments on 
cast-iron, 334, 343 

Bramah and Richardson’s rotary steam 
engine, 184 

Brande, Professor, on Harper and Joyce’s 
stove, 147 ; lecture on steel, 430 
•Brayley’s lecture on the atmosphere, 444 
Bread making without yeast, 90 
Bread-paste, casting medals, &c. in, 376 
Brewster, Sir D., on reflected light, 322, 
324 ; experiments on light-painting, 432 
Brick-making machine, Terrason's, 61 ; 

Jones’s, 192 ; Marquis of Tweedale’s, 224 
Bricks, duty on, 224 
Bricks and brickwork, Godwin on, 202 
Bridge at Pesth construction of a, 112 

floating, Rendel's, 14, 344 

suspension, Dredge’s, 53. See Sus- 
pension bridge . 

Bridges, notices of various, 344 
British- Association, report of 7th meeting, 
88 ; character of the mathematical section, 
244 ; meeting of, at Birmingham, 432 
Brocken, the spectre of the, 324 
Bronzing casts, &c., modes of, 94 
Brunei’s, Mr. , sen., prize drawings of Thames 
Tunnel Shield, 333 

Brunei’s, Mr. , j un. , railway system, 265,297, 
301 

Buildings, preserving, 169, 208, 285 
Buoys, life saving, 64 
Burns's bookbinders press, 109 
C. 

Camera obscura, photogenic, 327, 350, 454 
Canal, Danube, and Maine, 128 
Canal-boat propeller, Ericsson’s, 281, 336, 
430, 432 

— , M'Gauley’s, 224 

Canal-boats, on the speed of, 326 
Canal-lifts, Green’s, 13 

Candles, imitation wax, 288 
Cannon and mortar combined, Penny’s, 113, 
179 

Cannon-locks, percussion, 31 
Caoutchouc, Cocks’s machine for making 
blocks of, 1 

— ■ , Dr. Ure on, 425 

Caoutchouc-bookbinding, Hancock's, 110, 

215 

Caoutchouc-life-preservers, Mackintosh’s, 
151 

Carlisle’s, Sir Anthony, experiments in 
photogenic drawing, 328. And see Pho- 
togenic Drawing. 


Carriage, railway. See Railway Carriage* 
Carriage springs, Morton’s patent, 381 
Carson’s, Dr., patent mode of slaughtering 
animals, 2 70, 283 

Carter’s prize chronometers, on, 358, 412, 
432 

Casks, new mode of cleansing, 31 
Cast iron. See Iron, 

Casting iron and copper, effects of moisture 
in, 142, 327, 339 

moulds of coins, &c., in plaster, wax, 

sulphur, glue, and bread, 375 
Catoptrics, what, 322 

Caveat, on the nature and purpose of a, in 
relation to patents, 436 
Chandos-street fire-engine s’ation, 305 
Chanter’s and Co.’s, smoke consuming 
furnace, 27, 240 ; patent stove-grate, 257 
Charcoal fuel, Harper, and Joyce's patent, 
146, 167 

Charcoal turf, uses of, 373 
Cheverton, Mr. Benjamin, on the resistance 
of the atmosphere to railway speed, 244 ; 
on taking impressions of different sizes 
from one plate, 424 

Chelsea water works filtering beds, 80, 155 
Chimney, Muspratt’s high, 159 
Chimney-sweeping-machine, Walker’s, 101 
Chinese mode of bronzing copper, 95 
Chronometer premiums, on the awards of, 
358, 412, 432. 

Chubb’s detector locks, 71 

Cistern ball valves, Crockford’s, 281 

Civil Engineers, English and French, 245 

— — , Institute of, Report for 

1838, 333; Transactions of, review of, 
343 

Civil-engineering in America, Stevenson’s, 
57, 213 

Civilization, progress of, 207 
Claridge’s asphaltum pavement, 236, 239 
Clias’s, Capt., swimming machine, 340 
Clock with invisible works, 66, 84, 85, 101, 
176, 194, 208 
Clocks, long going, 272 
Cloth-binding of books, 110 
Coach stopping signals, 413, 459 
Coad’s smoke consuming furnace, 27 
Coal, kinds of, used in Great Western, 
114 

, consumption of, in Cornish engines, 

343 

— — artificial, Kingston’s patent, 108 
Coal-dust, caked, for fuel, Oram’s, 365 
Coal-mines, Nova Scotia, 47, 114 

, gas works at, 29 

Coathupe, Mr. C. T. on a good gun, 252 
Cochrane's many chambered gun, 90 
Cocks’s machine for making India rubber 

blocks, 1 ‘ 

Coffee-pot, steam fountain, 90 
Coles’s patent friction wheel railway car- 
riages, 8, 230 
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Colouring metals, Elklngton and Co.’s pa- 
tent mode of, 406 
Comet of Encke, appearance of, 47 
Comets, atmosphere of, 447 
Compass in iron vessels, action of, 37, 64 
Condenser, steam, experimental, 124 

, steam. Sec Steam-engine. 

Cooper, Professor, on Harper and Joyce’s 
stove, 147 

Copper, apparatus for testing tenacity of, 
17 ; and see Steam Boiler Materials . 
Copper, fused, effects of contact of, with 
water, 142 

, strength of rolled, 464 

, effect of heat on, 465, 466 

, extensibility of, 468 

Cpjtpei^- Works in America, 24 
Coppering and zincing iron, modes of, 406 
Copyright of patterns, protection of, 352 
Corduroy roads, American, 12 
Cornish engine duty, Palmer and Wickstead 
on, 342 

Cornwall Polytechnic Society, 6th meet- 
ing, 45 

Cottage stove, Sir C. Menteath’s, 208 
Cotton gin saw cylinder, improved, 379 
Crank, Wetherdon’s rotary saw, 81 
Craofhrd’s patent mode of zincing metals, 
366 

Crayons, improved, for drawing on glass, 
304, 

Crockford’s ball valves, 281 
Crosley’s pneumatic telegraph, 421 
Crosse’s electrical experiments, 480 
Curtis and Harvey’s gunpowder, analysis 
of, 334 

Cylindrical boilers. See Steam-boilers. 

D. 

Dagger, the magic, 324 
Daguerre’s, M., sunlight pictures, 327, 
428, 429 ; and set Photogenic drawing . 
Dancing puppets, Japanese, 321 
Danube and Maine canal, 128 
Davies’s fire-proof paint, 125, 318 
Davy’s, Mr. C., Architects, &c., Manual, 
60 

Davy’s electrical telegraph improved, 100 
Dean, Mr., palace gates for the Grand 
Sultan, made by, 273 
Deane’s double action levered lock, 39 
Dempsey’s, Mr., prize drawing of Huddart’s 
rope machinery, 333 

Denison, Lieut., on strength of American 
timber, 333, 343 

Dentists, mechanical education necessary 
for, 276, 325 

Desgrand’s patent wood paper, 231, 260 
Design, government school of, 384 
Devlm on the boot and shoe trade of Eng- 
land and France, 217 
Diagraphe, the, 111 

Dibldli^maehbae, Hitohin’s improved, 416 
Dietz’s, Mr., steam carriage, 80; horse 
power carriage, 80 


Dimm’s apple steaming and mashing nut* 

chine, 379 
Dioptrics, 322 

Drake’s wooden screw trenails, 37 
Dredge’s mathematical suspension bridge, 
53 

Drummond-light improved, 112 
Drying silk on the loom, Ryan’s mode o£ 
126 

— — grain for grinding, 255 

Dry-rot, Kyan’s process for preventing, 60, 
336 

Duchenofin’s rotary engine, 225 
Duke’s Mrs. water-proof cloth, 263 
Dulong, M., notice of death of, 48 
Dundonald’s, Earl, rotary steam engine, 290 
Dyeing, Stephens’s patent improvements in, 
149 

blue, new mode of, 288 

Dye-plant, new, 95 

E. 

Educational Institute in Turkey, 207 
Eggs, Chinese mode of preserving, 32 
Elasticity of machines, effect of, on their ac- 
tion, 22 

Electric power of the gymnotus, 288 
Electrical telegraph, Davy’s improved, 100 
Electricity, of wood, 48 

, lighting gas lamps by, 407 

, submarine explosions by 480 

• experiments in, Crosse’s, 480 

Elkington and Barrett’s mode of zincing 
and colouring metals, 406 
Emery, substitute for, 31 
Encke’s comet, appearance of, 47 
Engraving and copying by the action of sun- 
light, 329, 350, 429 

Engravings, increasing and diminishing, 376, 
424 

Engineering duties of the Birmingham rail- 
way officers, 271 

Engineers, Civil. See Civil Engineers . 
English bond brickwork, 204 
Ericsson’s steam-boat propeller, 281, 336, 
430 

Espy’s experiments on spontaneous evapo- 
ration, 93 

Evans’s plan for consuming smoke, 69 
Evaporation, experiments on spontaneous, 
93 ; and see Steam. 

Expansion valves, Whitelaw’s improved, 409 
Explosions. See Steam Boiler. 

Extension of patents, Whitehouse’s, 235 ; 
Roberts’s, 416 

F. 

Fairbum’s rivetting machine, 37 
Faraday, Professor, on Gurney’s Lamp, 398 
Fata-Morgana, the, 325 
Field’s, Mr. Joshua, experiments on the 
power of man, 237, 292 
Fermentation and vegetation, 64 
Ferry-bridge, Rendel’s steam, 14, 344 
Filter, pneumatic, Pallia’s, 363 
Filtering apparatus, M. de Fonvielle’s, 153 
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Filtering-beds, Chelsea, 80 
Fire-brigade, 318, 404 
Fire-engineering, British and Foreign prac- 
tice of, 4, 41 

Fire-engine, ancient, 7, 115 
Fire-engine-establishment, London, 304, 
318, 404, 450 

Fire-escape-ladders, French, 248 

, break joint for, 397 

Fire-escapes, on various, 2, 4, 28, 43, 51, 
272, 304 

Fire-extinguishing squirts, ancient, 116 
Fireman, compliment to a steam-engine, 47 
Fire -preventive Company, 318 
Fireproof-house, Banker's, 51 
» paint, Paimboeuf’s, 125 

— ■ ■■ - cement, Davies’s, 318 

Fires in 1838, Mr. Baddeley’s report on, 
306 ; remarks on, 404 ; reply to, 451 
Flax dressing machinery, new American, 384 
Flemish bond brickwork, 204 
Flints for guns, manufacture of, 238 
Floating bridge, Rendel’s, 14, 344 
Flour, new mode of preserving, 336 
Food, killing animals for, Dr. Carson’s mode 
of, 270, 282 

, human, theory of, 36, 67, 105, 131, 

230 

Fontainemoreau’s, M. Lecomte de, patent 
modes of zincing metals, 366 ; improve- 
ments in wool combing, 400 
Ford’s fire escape, 3 
Foundations, artificial, Davy, on, 60 
Fresnel’s concentric wick lamp, 399 
Friction of machines, value of, 21 

— on railways, value of, 266, 297, 300, 

301, 362 

of steel and cast iron, 22 

Friction-wheel-carriages, Coles’s, 8, 230 
Frodsham’s, Mr., prize chronometers, 359 
Fuel, turf, for steam engines and iron smelt- 
ing, 373 

, progressive discoveries of, 36 

, Williams’s peat, 16, 92, 108, 375 

, Kingston’s patent, 108 

, Oram’s patent, 365 

, steamboat, 16, 36, 47, 114 

Fulminating powders, 335 
Fulton’s torpedos, 181 
Furnace. See Smoke consuming. 

6 . 

Galloway’s patent paddle wheels, 162 
Galvanic -battery, Danieil’s, photogenic pic- 
tures by light of, 432 
Galvanic-telegraph, Wheatstone’s, 48 
Galvanization of metals, 36, 39, 240; de- 
scription of the processes, 366 
Gas-holder-counterbalance, Macrae’s, 353 
Gas-lamps, lighting by electricity, 407 
Gas-lighting, progress of, 208 

— — , new mode of, 47 

Gas-making, power produced in, lost, 57 
Gas-meters, mode of reading off, 250 


Gas-pipe making, rpachinery, WhitehousC*s 
patent, 235 

Gas-pipe-joints, Lambert’s patent, 3i)5 
Gas-stove, Cutler’s, 105 
Gas-works, suburban, 29 
Gases, generation of, in casting iron, 142, 
327,330 

Gates, the Sultan’s new grand, 273 
Gaudin’s new lights, 96, 112, 209 
German scientific association, 88 
Gilman and Sowcrby’s method of consuming 
smoke, 69 

Gladstone’s patent windlass, 433 
Glasgow and Greenock filtering apparatus, 
155 

Glass, watch with works of, 272 

, new mode of cleaning, 304 

, improved crayons for drawing bn, 

304 

Glass-gunpowder, Hall’s, analysis of, 334 
Glue, mode of casting in, 376 
Godwin on bricks and brickwork, 202 
Gold-ink, mode of making, 376 
Gold-mines in Egypt, 192 
Gorgon engines, Seaward’s, 167, 448 
Goring’s, Dr., achromatic microscope, 188 
Gun, essential qualities of a good, 197, 252 
Granite planing machine, Poland and Blos- 
som’s, 148 

Grate, Jeffrey’s pneumatic, 417 
Gray, Mr. John, on the education of deh- 
tists, 276, 325 

Great Western canal lifts, 13 
Great Western steamer, 47, 59, 114, 432 
Green ink, mode of making, 376 
Green’s, Mr., canal lifts, 13 
Gregory, Dr. O., presentation of plate to, 
207 

Grotto del Cane, fatality of, 148 
Gun-flints, manufacture of, 238 
Gunpowder, exploding under water by elec- 
tricity, 480 

Gunpowders, various, chemical examinations 
of, 334, 382 

Gurney’s oxy-oil lamp, Faraday’s lecture 
on, 398 

Gymnotus, electric jmwer of the, 288 

Hall’s, Mr. Samuel, steam condensers, 27 ; 

smoke consuming furnace, 27, 106 
Hall’s, Messrs., glass gunpowder, analysis 
of, 334 

Hall, Lieut., patent oblique paddle wheel, 
401 

Hancock’s, Mr. Walter, steam carriage in- 
ventions, 8, 80 ; steam boiler, 27 ; esti- 
mate of steam carriage establishment from 
London to Birmingham, 278 
Hancock’s, Mr. William, caoutchouc book- 
binding, 110 

Hanshard’s mode of weaving wide velvets, 
352 

Harper and Joyce’s stove and fuel, 14f6, 167, 
186, 258, 304 
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Hart* mm** , machine fo* raising griws* 
46 ; cradk of railroads, 80 
Hawksikaw’s, A|r., report on Great Wester^ 
railway, 265 

Heat, light, and air, action of, 171 
Heat, Mr. Wigncy, ou the theory of, 73 

, Rumford and others experiments on, 

139 

— — , new experiments on action of, 294 
— — , apparatus to ascertain, of iron, 438 
, latent, of vapour, apparatus to ascer- 
tain, 446, 459 

— , specific, of vaporisation, 461 

, experiments on, of fluids, 462 

, rate of impartatiou of, to water, 462, 

464 

imparted by contact of air, 463 

, effect of, pn copper, 465 

, effects of, on iron, 472, 476 

Heaton’s tpothad gear steam engines, 30 
Heinekeu, Rev, N. S., transit instrument, 
97 ; parallel rule, 99 \ telescope micro- 
meter, 100 ; improvements in the electric 
telegraph, 100 

Herap&th and Cox’s improved mode of tan- 
ning, 234, 457 

Hinges, Hedge’s double centered, 149 
Holebrook’s patent feathering paddle wheels, 
162 ; shifting paddle wheel, 385 
Horae power carriage, Dietz’s, 80 
House moving in America, mode of, l\ 
Iluddart’s rope machinery, 333 
Humphrey’s mode of connecting machine- 
bands, 291 

Huskisson, erection of monument to, 112 
Hydraulic counterbalance, gas-meter, Ma- 
crae’s, 353 

Hymalayas, anomalies of the, 1 74 

h 

India rubber. See Caoutchouc. 

Ipdelihle writing paper, offer of reward for, 
112 

Ink, Stephens’s patent writing, 149 

, blade, manufacture of, 303 

Inks metallic, modes of making, 376 
Insurance company, railway, 127 
Iron, apparatus for testing tenacity of, 17 ; 
and see Steam Boiler Material*. 

, table of strengths of, 18 

, new mode of hardening, 48 

— — , cast, Bramah and Tredgold’s experi- 
ments, 324, 343 

, zincing, processes of, 366, 406 

— — , hot and fused, effects of contact of 
water with, 142, 327, 339 

, uses and qualities of, 433 

— apparatus to ascertain specific heat 
of, 438 

-ttt* effect* of great heat on, 472, 475 

, piled, mode of making, 470 

— , steam bpiler, strength of at ordinary 
temperatures, 468 ; methods of manufac- 
riiripgi 469 


Iron and steel, Braude’s lecture on, 430 
Iron-frame-roads, 228, 254, 275 
Iron sailing ship Ironsides, 416 
Iron-smelting, economy of fuel in, 272; 
with turf fuel, 373 

Iron-steam-vessels, portable, 31 ; and see 
Steam Vessels. 

— ^ for ^merieg, 176, 

I ran-, vessels j compass in, 64 
Iron- works m America, 24 
Italian scientific a sociation, 159 
Iver M Tver’s solution of question jn 
spherics, 341 

Iveson’s smoke consuming furnace, 33, 63, 
68, 106 

J. 

Japanese dancing figures, 321 
Jarvis, Mr. C. G., on cylindrical boiler*, 
28, 39 ; methods of finding the curves of 
the- teeth of wheels, 102, 170 
Jeffrey’s, Mr. Julius, patent pneumatic 
grate, 417 

Jennings’s steam boat signals, 304 
Jetty at the London docks, new, 224 
Johnson’s, Professor, steam pyrometer, 121 
Johnstone on mental and material pheno- 
mena, 415 

Jones’s brickmaking machine, 192 
Joyce, See Harper and Joyce. 

Juckcs’s mode of voting by ballot, 168 
Junius Rediviyus on tne construction and 
management of iron and other steam- 
boats, 35 j on smoke consuming furnaces, 
human food, &c., 105 j on road-making, 
228 

Keene’s patent caoutchouc machinery, 2 
Kiln-drying wheat for grinding, 255 
Kingston’s patent fuel, 108 
Kircher’s magic lantern, 323 
Klaproth’s experiments on steam, 138 ; and 
see Steam. 

Kollman’s patent railway, 304, 380 
Kreosote, uses of, 96 
Kyan’s auti-dry-rot process, 60, 336 
Ladders, fire escape, French, 248 

■ — - — , break-joint for, 397 

Lancaster, notioe of death of, 176 
Lantern, magic, Kircher’s, 323 J Robert- 
son’s, 323 ♦ 

Lambert and Son’s patent gas-pipe joints, 
355 

Lamp, Gurney’s oxy-oil, 398 ; Fresnel’* 
Concentric wick, 399 » Beale’s air and 
vapour, 399, 416 

Lamps, spirit, on various kinds of, 90 
Lardner, Dr., on the resistance of the at- 
mosphere, 244 ; Great Western Railway 
experiments, 266, 297, 300, 301, 362 ; in- 
struments for experimenting on railway* 
and railway carriages, 370 
Latent heat, of vapour, experiments to ascer- 
tain, 446, 459 

Lawrence and Son’s gunpowder, analysis of, 

334 
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Lead, soldering, new mode of, 480 
Leather, dressing, Hcrapafch and Cox’s im- 
proved, 2$4, 457 ; and see Tanning. 

— 7 — — , French and English, 218 
Leather water-hose, Van der Heide's, 115 
Legs for steam-propelling carriages, 411 
Life-boat, caoutchouc, 151 
Light, experiments on, M. Solid's, 302 
— ■ — , drawing by the action of. See Pho- 
togenic -drawing. 

and air, action of, 171 

Lighthouse, reciprocating, Smith's, 344 
Lighthouses on sands, Mitchell's, 378 
Lighthouse-lamp, Gurney's, 398 
Lighting, Gaudin'snew modes of, 96, 112 
Liquids, experiments on heating and cool- 
ing, 461 

Lithographic stone quarry, 95 
Liverpool , American steamer, 63, 92, 111, 
207 

Lock, Deane's improved, 39, 70 
Locks, on the security attainable by, 70 ; 
Barron's, Chubb's, Bramah's, Russell's, 
Riddle’s, 71 

Locomotion on common roads. See Steam- 
carriages. 

Locomotives, Frontispiece, and see Steam- 
engine , locomotive. 

London fires in 1838, Mr. Baddeley's report 
of, 306 ; remarks on, 404 ; reply to, 450 
u Lucarsolace," a treatise, 6 , 115 
M. 

Maceroni, Colonel, on the manufacture of 
silk-worm gut, 55 ; objections to Penny’s 
cannon, 179 ; on the essential qualities of 
a good gun, 197 ; on road-making, &c., 
253, 274 

M'Gauley’s canal-boat propeller, 224 
Machine bands, Humphry's improved mode 
of connecting, 291 

Mackinnon’s, Mr., Patent Law Amendment 
Bill, 351, 416 

Macnamara's patent pavement, 254 
Macrae's gas-holder counterbalance, 353 
Madrid, exhibition of industry at, 127 
Magic, artificial and natural, 321 
Magic-lantern, Kircher's, 323 ; M. Robert- 
son's, 323 

Magician's mirror, the, 323 
Magnetic observations, expedition to make, 
272 

Magnetic-time piece, 66 
Man, Field's experiments on the power of, 
237, 292 

Manufactures, comparative liability of, to 
fire, 312 

Manure, machine for depositing, with seed, 
416 

Maps, railway, Southampton, 48 ; Metropo- 
litan, 128, 331 

Marestier's report on American steam navi- 
gation, 213 

Mathematical questions and solutions, 137, 
181, 233, 341, 364 


Medal striking, Pistrueci'a mode of, 280 
Melloni’s experiments on heat, 139 . 
Mental and material phenomena, investiga- 
tion of, Johnstone on, 415 
Merryweather's fire-escape, 3 
Metals, effect of contact of water with high- 
ly heated, 138, 195, 294, 327, 339 
— , preventing oxydetion of, Craufurd 
and Fontainemoreau’s patent p rocess es , 
366 ; Elkington and Barratt’s p ro ces s es, 
406 

Metallic inks, modes of making, 376 
Meteoric showers of November, 152, 206, 
306 

Metropolitan railway map, 128, 331 
Microscope, achromatic, Dr. Goring's, 188 
, solar, 323 

• ■ - — , oxyhydrogen, 323 

• ■ - , solar, photogenic, 348 

Microscope-gnomemeter, Pritchard's, 189 
Microscopic Illustrations, Pritchard's, 187 
Miners, raising and lowering, plan* for, 

45,46 

Mirror, the magician’s, 323 
Mitchell's patent screw moorings for light-* 
house making, 378 

Montgolfier’s wooden paper, 48, 234, 260 
Moorings, screw, Mitchell's patent, 378 
Morgan's patent paddles, 162 
Mortar and cannon combined, Penny’s, 113, 
179 

Mott’s patent parlour stove, 337 
Mountain barometer, Sir J. Robison’s, 51 
Mousseline de laine manufacture, 80 
Mule, Robeits's self-acting, 416 
Murray's steam vessel speed register, 9 
Musical notation, 160 

N. 

Nasmyth's method of consuming smoke, 69, 
106 

Nelson, Mr. J., solution of trigonometrical 
question, 364 

Nelson's opinion of steam navigation, 256 
Nettle, Australian, specimen of, 447 
Nicholai , launch of the steamer, 448 
Nickel’s and Collins's cement bookbinding, 
215 

Niepce's photogenic drawing experiments, 
428 

Nova Scotia coal mines, 47, 114 
November meteoric showers, 153, 206, 307 

O. 

Oak, durability of, 240 

Omnibus stopping signals, Rivington's,413; 

Holtzapffel’s, 459 
Oram's patent fuels, 365 
Oxford-street experimental paving, 236,253, 
275, 302 

Oxley, Mr. J., on photogenic drawing, 329, 
455 

Oxydation of metals, preventing, 36, 39* 47, 
240 ; description of Fontainemorean's 
zincing process, 366 ; Elkington and Co.'s, 
406 
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Oxjh$&bjnr wricr<*<wpe,S#fc 

Ozy-oil lan*p,Pa**day’s lecture on Gurney's, 

3§6tar>ai .rr ■ • 

P. 

Paddle-wheels, Holebrook's patent feather- 
is^ l&l 7 t; ’■ 

■■ y Holebrook's shifting, 385 

unrufl^ . i , i ^ Morgan's, 162 
— -wiwioo ** * - ? -^ Galloway's, 162 
■ i '*-) Lieut. Hall's oblique, 401 

Paint, fire-proof, Paimboeuf's, 125 

> >■■ Davies's, 818 

Pai^^ziib^modssnf tnakmg, 370 
Palmer, Mr., on the steam-engine, 343 
Palmer’s patent bookbinding, 109 
■ « » * ■ i y ftomatic filter, 363 
Pambour, Chevalier de, on atmospheric re- 
sistance, 266 

Paper, indelible writing, 112 
Paper fibm wood, modes of making, 48, 234, 
260" f - 

Papier meb£ ornaments, 240 
Parallel rule, Heineken's improved, 99 
Parchment, artificial, 192 
Parfbhr state, Mott’s patent, 338 
Parkinson and Frodsham’s prize chronome- 
tm, 1 4 12, 432 
Parry Vfire-eseape, 2 
Parsey’s, Mr., lecture on perspective, 377 
Patent, extension of Whitehouse's, for pipe- 
making machinery, 235 ; Roberts’s for 
self-acting mule, 416 

Patent law, Mackinnon’s bill for the amend- 
ment of; 351 

Patents, law of, as far as relates to caveats, 
436 

Patents, list of English granted in October, 
62 ; November, 157 ; December, 222 ; 
January, 287; February, 383 ; March, 478 
— — , Scotch, October, 62 ; November, 
159; December, 223; January, 303; 
February, 400 ; March, 479. 

—— Irish, September, 63 ; October, 159; 
November, 224 ; December, 287 ; January, 
383 ; February, 480. 

Patents, American, notices of new, 148, 
337, 379 

Pattern, protection of copyright of, 352, 
416 

Paste, zinc, mode of making, 370 
Paving*’ roads, on various modes of, 228, 
253, 275 

Pavements, experimental, in Oxford-street, 
236, '253, 275, 302 
“ Payiors, hints to,” Maceroni’s, 254 
Peat-charcoal, use of, for engines, and smelt- 
ings ^72 

Peat-fuel, Williams’s, 16, 92, 108, 375 
PenddlQrxur r new material for, 28 
Penny’s mortar and cannon combined, 113, 
objdctftsns to, 179 
Pereoaston cannon-locks, 31 


he 

Perkins's experiments on the generation of 
steam, 294. And see Steam, 

Perspective, Parsey’s lecture on, 377- 
Phantasmagoria, or artificial and natural 
magic, 321 

Photogenic drawing, descriptions of modes 
and claims to invention of, 327, 329, 345. 
414, 428, 432, 447, 454, 455 
Pigou and Wilks’s gunpowder, analysis of, 
334 

Piled iron, mode of making, 470 
Pipe. See Tube. 

Pipe joints, Lambert's hemispherical 355 
Pistols, many chambered, 90 
Pistrucci’s, Signor, improved sculptor's 
banker, 129; mode of medal casting, 28$. 
Plaster, modes of casting in, 375 
Pneumatic-filter, Palmer’s, 363 
Pneumatic-grate, Jeffrey’s patent, 417 
Pneumatic-telegraph, Crosley's, 421 
Poisson’s, theory of the atmosphere, 447 
Polar expeditions, steam, 111 
Polished surface, effect of, on temperature, 
296 

Portraits, sunlight drawing of, 348 
Powder, zinc, anti-oxydation, mode of mak- 
ing, 369 

Power, notice of a neglected, 57 
Power, mechanical, new, Grecian, 96 ; Mr. 
Dupes, 352 

Press, bookbinders, Burn’s, 109 
Printing press, Trevelyan’s, 11, 31 

-■ ■ • , Wayte’s, 31 

Pritchard’s, Microscopic Illustrations, 187 ; 

micro cope gnomemeter, 189 
Prize chronometer, Parkinson and Frod- 
sham’s, 350 

Propeller, steam boat, Taylor's patent, 38, 
82 

— — — , Smith's patent, 63 

, Waddell s, 82 

■ ■ — M'Gauley’s, 224 

■ ■ , Ericsson’s, experi- 

ments with, 281, 336, 430, 432 

Prussian blue, Stephens’s improvements in, 
150 

Prussian government, discouragement of 
inventions by, 48 
Puddling iron, process of, 469 
Pump, Hearle’s patent, 177 

, Shalders’s, experiments with, 292 

, stomach, Read’s, 446 

Pump-bucket, Berndson’s improve 1, 56 
Pyrometer, steam, Johnson’s, 121 
R. 

Railway, new mode of laying a, 196 

, undulating, Badnall’s, 245 

, Kollman’s patent, 304, 380 

■ — , Reynolds’s, continuous bearing, 
343 

and coach accidents, 47 

Railway-accidents, hints to travellers, 453 
Railway-buffing, apparatus, safety, 380 
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Railway-carriages, Coles’s friction-wheal, 8, 
230 

, promenading in, 31 

, couplings, Booth’s, 297 

f improved, 480 

, Kinkead’s, 380 

■ ■ - ■ — ■, Fair lamb and Co.’s, 381 

• and locomotives, axles, 

381 

with beds, 160 

, motion of, Dr. Lardner’s 

instrument for testing, 372 
Railway-constants. See Railway-speed, 244 
Railway- curves, setting out, 185, 233 
Railway-friction, value of, 22, 266, 297, 300, 
362 

Railway-improvement society, 425 
Railway-insurance company, 127 
Railway-labourers, character of, 272 
Railway-laws, Prussian, 207 
Railway-maps, 48, 128, 331 
Railway-masks, 80 
Railway-missionaries, 240 
Railway-officers, engineering duties of, 271 
Railway-rails of Styrian inr.i, 207 
, Smith s apparatus for detect- 
ing displacement of, 239 
Railway-signals, Smith’s, 239 
Railway-speed, resistance of atmosphere and 
friction to, 244, 266, 297 
Railway-switches, Rivington’s self-acting, 
193 

Railway-system, memorial to Mr. R. Ste- 
phenson as projector of the, 416 

- ■ ■■ - , Mr. Brunei’s, 265 

Railway-train, attaching a carnage to, with- 
out stopping, 133 

Railway -tumplate, substitute for, 201 
Railway-wheels, action of, on rails, 297 
Railways, profits of, 95 

• , German origin of, 80 

, General Dembinski’s, 95 

in Denmark, 112 

in Germany, 112 

in France, 112 

in America, 112 

Dr. Lardner's instruments for 

testing, description of, 370 
Railways : — 

Baltimore and Washington, 8 
Eastern Counties, 31, 32, 207, 332 
Great Western, 32, 244, 265, 297, 300, 
301, 332 

Greenwich, 32, 224 
London and Birmingham, 48, 95, 128, 
271, 298, 332 

London and Southampton, 48 
Florence and Leghorn, 63 
Grand Junction, 95, 268 
Liverpool and Manchester, 95, 112, 
. 244, 268 

Berlin and Potsdam, 96, 160 
Hamburgh and Lubec, 112 
Ysarskoe-Selo, 112 


Railways continued 

Dresden and Leipsig, 127, 26,7 
South Eastern or Dover, 128, 332 
North Trunk, 128 
Newcastle and North Shields, 128 
St. Cloud and Paris, 160 
Belgium and Cologne, 160 
Great North of England, 160 
Vienna and Raab, 192 
Brunswick and WoUenbuttel, 192 
Nuremberg and Furth, 207 
Northern and Eastern, 332 
London Grand Junction, 332 
Rainbow steamer, speed of, 47 
Raper’s waterproof cloth, 262 
Read’s stomach pump, 446 
Red-dye plant, new, 95 
Red-ink, mode of making, 376 
Rendel’ s floating bridge, 14, 344 
Reynolds’s continuous bearing railway, 343 
Riddle’s lock making machinery, 71 
Rivetting machine, Fakburn’s patent, 37 
Rivington’s, Mr. J., self-acting railway 
switches, 193 ; omnibus stopping signal#, 
413 

Roadmaking in America, 12 

. Junius Redivivus on, 228 

, Col. Maceroni on, 253 

, new mode of, 274 

Roberts's self-acting mule, 1 16 
Robertson, Mr. John, on swimming, 242 

, M., magic lantern, 323 

Robinson’s alphaltum pavement, 229, 236 
Robison’s Sir J., mountain barometer, 51 
Rockets, war, Col. Maoeroni’s, 180 
Roe’s patent water closet, 83, 248 
Roget’s, Dr„ revolving plate of figures, 416 
Rotary- steam-engine. See Steam^ngm*, 
Royal Exchange improvements, 256 
Royal Institution, reports of lectures at 
the ; Parsey on perspective, 377 ; Fara- 
day on Gurney’s lamp, 398 ; Johnstone 
on the investigation of mental mid mate- 
rial phenomena, 415 ; Mr. Braude on 
steel, 429 ; Mr. Brayley on tha atmos- 
phere, 445 

Roy<tl William , American steamer, 16 
Rowley’s rotary steam-engine, 184 
Rumford’s experiments on heat, 139 
Russell’s improvements in looks, 71 
Ryan’s mode of drying silk in tha loom, 126 
S. 

Saddle, patent inflated, 336, 460 
Safety-valves, steam boiler,. 13 

- , improved, 330 

Salt-boilers, cleansing, 95 
Salt manufactories, for manure, 416 
Sand, making foundations on, 285 
Saturn, discovery of more rings to, 128 
Savery s engine, experiments with, 285 
Savory’s clock, 66, 84, 85, 101, 176, 194, 
208 

Saw-crank, Weatherdon’s, 81 
Saw-cylinder, improved cotton gin, 379 
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Sawing machine for trees, Hamilton’s, 379 
Sehafbaeutl, D*., on steam, 138, 195, 294, 
339 

Scott, Mr. G, trigonometrical theorems, 181 
Scott’s improved stocking frame, 44 
Screw-moorings, Mitchell’s patent, 378 
Screw- water- mill on the Mississippi, 449 
Sculptor’s banker, Pistrucci’s improved, 129 
Sculpture, preservation of, 169, 208, 240 

, photogenic copying of, 350 

Sculpturing machine, 111 
Sea, apparatus for obtaining water of the, at 
great depth, 32 

Seaward and Co.’s Gorgon engines, 169, 448 
Seraphines, improvements in, 67 
Shadows, art of fixing, 348 
Shalder’s pump, experiments with, 292 
Shipbuilding, suggestions in, 36 
Ships-pump, Hearle’s patent, 177 
Shipwreck, plan for saving provisions in, 46 
Shoemaking, English and French, 217 
Signals, omnibus stopping, Rivington*s,413 

— , railway, Smith’s, 239 

Sievier’s improved caoutchouc, 427 
Silk, drying in the loom, 126 
Silk-mill, new, at Turin, 352 
Silkworm gut, manufacture of, 40, 55 
Silver ink, mode of making, 376 
Simeon’s fire escapes, 4 

Slate, employment of, in building, 319 
Slaughtering animals, Dr. Carson’s mode of, 
270, 283 

Small Coal fuel, Oram’s patent, 364 
Smelting iron, economy of fuel in, 272 

■ with turf fuel, 373 

Smith’s, Mrs., smoke consuming stove, 133 
— — — , Capt. railway safety apparatus, 237 

, Mr. J., reciprocating lighthouse, 

344 

— ■■, Mr. Egerton, photogenic experi- 
ments, 329, 428 

Smoke, consuming, in steam vessels, 105 
Smoke-consuming furnaces, Witty’s, 27 ; 
Hall’s, 27, 106 ; Coad’s, 27 ; Chanter’s, 
27, 240, 257 ; Iveson’s, 33, 63, 68, 106 ; 
Nasmyth’s, 69, 107 ; Evans’s, 69 ; Cut- 
ler*^ 105 ; Bell’s,, 106 
Smoke consuming stove, Mrs. Smith’s, 133 
Snow, singular effect in melting, 173 
Solar microscope, 323 
Soldering lead, new mode of, 480 
Soliel’s, M., experiments on heat, 302 
Sorel’s, M., modes of zincing iron and other 
metals, 366 

Speed of steam vessels, 37, 47, 59 

on railways. See Railway Speed, 

Spherics, solution of question in, 341 
Spinning-mule, Roberts’s self-acting, 416 
Spinning-top, theory of the, 117 
Spirit-lamps, on various, 90 
Springs, carriage, Morton’s patent, 381 
Squirts, hand, fire extinguishing, 116 


Stars, parallax of the fixed, 95 

Steam, Wigney on the nature of, 75, 399 

, Dr. Schafhaeutl ’s experiments on the 

generation of, 138, 195, 294, 339, 390 

, latent heat of, apparatus to examine, 

446 

Steam-boat. See Steam Vessels. 
Steam-boilers, Anderson’s, 8, 182, 207, 216, 
263 

, James’s, 27 

— — ... , Hancock’s, 8, 27 

— . Perkins’s, 27 

Steam-boiler-explosions, American act to 
provide for experiments upon, 13 ; Wig- 
ney on the causes of, 73,390 ; Dr. Schaf- 
haeutl on, 138, 195, 294, 339, 390 
Steam boilers, cylindrical flue, 26, 28, 39 

, marine, American, 26 

Steam-boiler-materials, strength of ; re- 
port of Committee of Franklin Institute 
on the, 18, 119, 438, 459 
divisions of inquiry, 18 
machine for proving strength of materials, 
19 

friction of the machine, 21 
elasticity of the machine, 22 
sources from which materials obtained, 24 
preparation and gauging of specimens, 25 
gauging callipers, 26 
apparatus for high temperatures, 119 
standard of high temperatures, 121 
ascertaining weight of vapour expen- 
ded, 123 

revolving counterpoise, 123 
the condenser, 124 
specific heat of iron, 438 
bath for heating standard piece, 438 
the cooling apparatus, 438, 440 
thermometer in water vessel, 439 
mode of experimenting, 441 
equal heating and cooling power of the 
atmosphere required, 441 
tables of experiments, 141, 2 
results of experiments on specific heat, 
443 

apparatus for higher temperatures, 445 
apparatus for latent heat of vapour, 446 
mode of experimenting, 459 
results of experiments on latent heat, 
460 

specific heat by vaporization, 461 
heating and cooling of liquids, 461 
results of experiments, 462 
rate of change of temperature, 462 
heating by contact of air, 463 
rate of heating and cooling, 464 
strength of rolled copper, 464 
least strength, should be that relied on, 
465 

effect of increased temperature on copper, 
465 

temperature of no tenacity, 465 
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Steam-boiler-materials, continued : — 
plates of observed and calculated dimen- 
sions of tenacity, 466 
ratio of strength and temperature, 467 
extensibility of copper, 468 
strength of boiler iron at ordinary tem- 
peratures, 468 

methods of manufacturing boiler iron, 469 
smelting pig metal, 469 
manufacturing blooms, 469 
hammering and rolling, 469 
puddling, 469 
making piled iron, 470 
strength of iron not made by rolling into 
plates, 470 

results of experiments, 470 
strength of iron made from’ different parts 
of pig metal, 471 

effect of high temperature on iron, 472 
plate of observed and calculated dimen- 
sions of tenacity of iron, 475 
table of temperatures and tenacities, 476 
Steam -boiler-feeding apparatus, White- 
law’s, 8 

Steam-carriage-tram roads, 304 
Steam carriages on common roads, Han- 
cock’s, 8, 80, 360 ; estimate of a London 
to Birmingham' establishment, 278 

■ ■■ •, Sir J. Anderson’s, 8, 64, 

80, 182, 207, 216, 263, 304, 383 

■ Dietz’s, 80 

Steam-engine furriaces. See Smoke Con- 
suming . 

■■ -■■■■■■ locomotive, toothed gear, 8, 30 ; 

French, 160 ; American, 192, 384; Great 
Western experiments with, 301 

, Savery’s, experiments with, 284 

— expansion valves, Whitelaw’s, 

409 

• fuel, turf for, 373 

Steam-engines, Cornish, table of perform- 
ances of, 343 

■ safety valve, improved, 330 
. - — .... y Seaward’s, Gorgon t 167 

■ ■ * ■ ' ■, rotary, Upton’s, 49 

- , Woodhouse’s, 184, 

289 

" ■ ■ , Rowley’s, 184 

— , Bramah and Richard- 
son’s, 184 

- ■■■ » -■ — — ■ ■■ 1 , Duchemin’s, 226 

« •- - , Dundonald’s, 290 

, Trotter’s, 290 

Steam-locomotion on common roads, on 
the failure of, 360, *395, 410 ; and see 
Steam Carriages. 

Steam-navigation to India, 16, 53, 176» 
384 ; America, 16, 47, 63, 92, 111, 114, 
384 ; between New York and West In- 
dies, 48; of America, 58, 176, 213; 
Portuguese, 384 ; Junius Redivius’s 
hints on, 35, 105 


Steam -navigation, Nelson’s opinion of, 256 
Steam pipe joints, Lambert’s patent, 355 
Steam -pyrometer, Professor Johnson’s, 121 
Steam -vessels, speed register, Murray’s, 9 

- , company, safety, 27 

, comparative speed of large 

and small, 37 

■ remains of the first, 64, 67 

, government regulation of, 

112 

■ -- ■ ■■ inspectors, 176 

— passengers, tax on, 162 

incident, 256 

■ steering night signals, 304 

, iron, 31, 176 ; on the con- 
struction and management of, 35, 213 
Steam -weighing apparatus, 122 
Steam and wind combined navigation, 304 
Steaming and mashing apples, machine for, 
379 

Steel and iron, Brande’s lecture on, 430 
Stephens’s patent inks and dyes, 149 
Stephenson, Mr. George, memorial to, 416 
Stevenson’s sketch of civil engineering in 
America, 57, 215 

Stiefel’s, Professor, vegetable barometer, 272 
Stone for the new houses of parliament, 32 

, preservation of, 169, 208, 240, 286 

, artificial, Woodhull’s, 380 

Stone-planing machine, Poland and Blos- 
som’s, 148 ; Hunter’s, 149 
Stocking weaving, Scott’s improvement in, 
44 

Stove, Cutler’s smoke consuming, 105 

, Harper and Joyce’s, 146, 167 186, 

258, 304 

, Cottage, Sir C. Menteath’s, 208 

, Chanter and Co.’s patent 257 

, Dr. Amott’s, 259, 304 

, Mott’s patent parlour, 337 

, Jeffrey’s patent pneumatic, 417 

Stove-excitement season of 1838, 258 
Stoves, hot air, evils of, 127 
Strachan’s swimming machine, 242, 340 
Strutts, wealth of the, 202 
Submarine explosions by electricity, 480 
Sulphur, manufacture of, 176 
— — , mode of casting in, 376 
Sultan of Turkey’s palace gates, 273 
Sun light, M. Gaudin’s, 96, 112, 208 ; Mr. 
Weekes’s, 288 

, producing pictures by, action or, 

327 ; and see Photogenic drawing. 
Surveying, solution of question in, 137 
Suspension-bridge, Dredge’s 33 ; Fribourg, 
54, 64 ; Menai, 54 ; Victoria, 54 ; Wan- 
dipore, 54 ; Danube, 64 
Sweden, public works in, 64 
Swimming Society’s machine for teaefeing; 
241, 288, 340 

Symington’s first steam boat, 64, 67 
Sympathetic ink, mode of making, 376 1 
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Talbot V Mr. Fox, process of photogenic 

drawing, 345, 414 

Tanning, Herapath and Cox’s improvements 
in, 2&i, 457 

Taylors, patent propeller, 39, 82 
Teeth of wheels, Jarvis’s mode of finding 
the curves of 102, 170 
Teeth, artificial, making and fixing, 276, 
325 

Telegraph, electric, improvement on Davy’s, 
100 

■ ■ galvanic, Wheatsone’s 48 

pneumatic, Crosley’s, 421 

Telescope micrometer, Heineken’s, 100 
Temperatures, high, testing iron, &c., at, 
119. See Heat. 

Tenacity of iron and c jpper, testing appa- 
ratus, 17 ; experiments on, 465, 475 
Terrason’s, brick making machinery, 61 
Thames tunnel, foul air in, 32 

, progress of, 256 

- ■ - ■ ■, shield, 333 

Thatched house nuisances, 45 
Theatricals at Pera and Warsaw, 207 
Thermometers, proposal of public, 30, 52 
t *■' i experimental, used in the 

American steam boiler experiments, 439 
Thermometer-stove, Dr. Arnott’s, 258 
Thom’s filtering apparatus, 156 
Thrashing machine, hand, 336 
Tile and brick making machinery, 61, 224 
Timber, American, strength of, 323, 343 
Time keepers. See Clocks , Watches. 
Time-piece Savory’s glass plate, 66, 84, 85, 
101, 176, 194, 208 

Tinning and zincing metals, mode of 368 
Tomlinson’s experimentson steam, 195, 294, 
390 

Toothed gear for locomotives, 8, 30 
Topaz, a substitute for emery in grinding, 
31 

Tracey’s wool cleansing apparatus, 380 
Trades, comparative liability of, to fire, 
312 

Transit instrument, Heineken’s, 98 
Travellers, scientific instructions to, 32 
Tredgold’s, experiments on strength of iron, 
334, 343 

Trees, machine for sawing down, 379 
Trigonometrical question and solution, 181, 
233, 364 

Trevelyan’s printing press, 11, 31 
Trotter’*, rotary steam engine, 290 
Tube* making machinery, Whitehouse’s pa- 
tent, 234 

Turf .fuel. See Fuel. 

Turmeau, Mr., experiments in photogenic 
drawing, 329, 428 

Tpfi0®iate, railway, substitute for, 201 
Turpentine lamps, 90 

Tweedalp’s, Marquis of, brick- making ma- 
chine* 224 


U. 

Undulating railway, Badnall’s, 245 
Upton’s rotary steam-engine, 49 
Ure, Dr., on hot air stoves, 186 ; chemical 
examination of gunpowder, 334 ; on ca- 
outchouc, 425 

Utting’s astronomical tables, 83, 102, 182 

V. 

Vegetation and fermentation, 64 
Vegetable weather prophet, 272 
Velvet, Hanshard’s mode of weaving wide, 
352 

Victor’s, Duchemin, rotary engine, 226 
Victoria boilers, cause of explosion of, 394 

W. 

Waddell’s vessel-propeller, 82 
Walker’s new mode of cleansing casks, 31 

chimney-sweeping machine, 101 

Wall -nails, preserving from rust, 47 
Waltham Abbey gunpowder, analysis of, 
334 

Warfare, use of rockets, &c., in, 180 
Watch with crystal works, 272 
Watches set in finger-rings, 195 
Water, evaporation of. See Steam. 

, raising. See Pump. 

, supply of, to the metropolis, 423 

, gas for lighting made from, 47 

— — , action of, in passage of a boat, 326 

, New River, density of, 296 

Water-closet, Roe’s patent, 83, 104, 248 
■ ■ ■ Lambert and Son’s patent, 104 

Water-filtering beds, Chelsea, 80 

, French report on various 

modes of, 153 

Water-meter, utility of a, 424 
Water-mill, spiral screw, American, 449 
Waterproofing cloth, Mrs. Duke's plan of, 
262 ; Raper’s, 262 

Water-wheel, Armstrong’s improved, 209 
Water-works, French, 304 
Watson’s, Lieutenant, wind telegraph, 263 
Watt, Chantrey’s statue of, at Greenock, 
63 

Waves, the theory of the motion of, 326 
Wax, modes of casting in, 375 
Wayte’s printing press, 31 
Weather prophet, vegetable, 272 
Weatherdon’s rotary saw-crank, 81 
Wedgewood’s, Mr., experiments in photo- 
genic drawing, 429 
Weekes’s artificial suns, 288 
Weighing steam, apparatus for, 123 
Wells, artesian, St. Pancras, 224 
Wheatstone’s, Professor, galvanic telegraph, 
48 

Wheels, teeth of. See Teeth . 

Whitehouse’s patent for tube-making, ex- 
tension of, 235 

Whitelaw’s, Mr. James, steam boiler feeding 
apparatus, 8 ; on the speed of canal boats, 
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326 ; steam-engine expansion valves, 409 
Wick stead, Mr., on Cornish steam-engines, 
343 

Wigney, Mr. G. H., on steam boiler explo- 
sions, 73; on the generation of steam, 390 
Williams’s patent peat fuel, 16, 92, 108,375 

patent bookbinding, 109 

Windlass, Gladstone’s patent, 432 
Wind telegraph, Lieut. Watson’s, 263 
Wire, iron, strength of, 54 
Witty’s smoke consuming furnace, 27 
Wivell’s fire-escape, 28, 43, 304, 272 
Wood, analysis of, 480 

— , electricity of, 48 

- ■ engraving, Durer’s and Bewick’s, 384 

- and iron frame roads, 229, 254 

, paper from, modes of making, 48, 

234, 260 

— pavements, 13, 302 


Wood’s, Mr. N., report on Great Western 
Railway, 265, 297, 301 ; railway testing 
instruments, 371 
Wooden country, 480 

Woodhouse’s rotary steam-engine, 183, 289 
Woodhull’s artificial stone, 380 
Wool, machine for cleansing, 380 
Wool-combing, Fontainemoreau’s patent im- 
provements in, 400 

Y. 

Yeast, substitutes for, 90 ; dry, 112 
Yellow ink, mode of making, 376 

Z. 

Zinc paste, powder and paint, modes of 
making, 370 

Zincing metals to prevent oxydation, 36, 
240 ; description of process, 366 
Zincography, improvement in, 240. 


NEW PATENTS. 

ENGLISH. 


TAG*. 

John White, Ovens and Stoves. . September 27 62 
John Bourne, Steam Engine, Boilers, Furnaces 

and Stoves October 8 ib. 

Jehiel K Norton, Stoves and Furnaces, Oct. 8 ib. 
Henry Dunnington, Warp Machinery and Fab- 
rics Oct. 8 ib. 

George Haden, Soap foi Felting. See Oct. 8 Ib. 

Charles Sanderson, Smelting Iron Oct. 1 1 ib. 

Matthew Heath, Clarifying Water, &c. Oct. li ib. 

John Wootrieh, White Lead Oct. 11 ib. 

John Fowler, Sulphuric Acid Oct. 16 ib. 

William Brockedon, Substitute for Corks 

Oct. 17 ib. 

Henry Meyer, Lamps Oct. 17 ib. 

Ellas R. Handcock, Castors Oct. 17 ib. 

George Harrison, Supplying Air to Furnaces, 

&c Oct. 17 ib. 

William E. Newton, Bridges, Roofs, &c. Oct. 17 ib. 
John G. Bodmer, Spinning, &c. Machinery 

Oct. 22 ib. 

William Jeakes, Ventilating Stove Oct. 22 ib. 

William E. Newton, Preserving Wood Oct 22 Ib. 

John Henfrey, Hinges Oct. 25 ib. 

Paul Chapp6, Smoke condensing Furnace 

Oct. 31 157 

Luke Hebert, Storing &c. Grain Nov. 3 ib. 

Abraham Bury, Calico Printing Nov. 3 ib. 

Jacob T Slade, Pumps Nov. 3 ib. 

Joseph Fraser, Arch Centerings Nov. 3 ib. 

Horace Cory, White Lead Nov. 3 158 

Charles Callis, (Baron Western,) Corn DrHIs 

Nov. 3 ib. 

William Morgan, Steam Boiler Nov. 3 ib. 

Adolphus H. E. Ragon, Glass Nov. 3 ib. 

Edward Cooper, Paper Nov. 3 ib. 

Charles Flude, Applying Heat Nov. 3 ib. 

Jerome Deviile, Railroads and Carriages Nov. 3 ib. 

James Berriugton, Knapsacks Nov. 3 ib. 

William H. James, Heating, Cooling, and 

Forcing Fhaids, &c. Nov. 6 ib. 

Robert Beart, Filtering Nov. 6 ib. 

Luke Hebert, Embalming the Dead . . Nov. 6 ib. 

Moses Poole, Rotary Motion Nov. 8 ib. 

Jolin Juckes, Steam Engine Boilers and Fire 

places Nov. 8 ib. 

Biyan I’Anson Bromwich, New Engine Nov 8 ib. 

Jonn Small, Filtering Liquids Nov. 8 ib. 

Henry H. Mohun, Fuel und Furnaces. . Nov. 8 ib. 
Thomas M. Woodgate and S. Harrison, Wood 
Screws Nov. 8 ib. 


page. 

John Browne, Paving Street Nov. 8 158 

Felix Macartan, Treating Waste of Wool Nov. 8 ib. 

William Watson, BluelDyeing Nov. 8 lb. 

John Winrow, Destroying Weeds and Insects 

Nov. 8 H>. 

James Drew, Smoke Consuming Furnace Nov. 8 ib. 

Hugh F. Bacon, Gas Burners Nov. 10 ib. 

John Holmes, Metal Button, &c. Moulds 

Nov. 13 ib. 

George Smith, Steam Vessels and propelling 

Nov. 13 ib. 

Anne B. Byerley and J. Collier, Motive Power 

Nov. 13 ib. 

Sally Thompson, Locks Nov. 13 ib. 

Edward Samuel, Soda Nov. 13 ib. 

Joseph E. Macdowall, Chronometers Nov. 16 ib. 

Thomas T. Berney, Cartridges Nov. 15 lb. 

William Thorp and T. Meaking, Looms and 

Fabric Nov. 15 ib. 

William Watson, jun. Liquid Ammonia Nov. 26 ib. 
Harrison G. Dyar, Manufacture of Zinc Nov. 20 ib. 
John Wilson, Manufacture of Alkali. . Nov. 22 ib. 

Fanquet Delarue, jun. Dyeing Nov. 22 lb. 

John G. Bod men, Planing, &c. Metals. . Nov. 22 ib. 
Abraham Oohen, Railway Carriages. . . . Nov. 26 ib* 

John Small, Thread, Paper, &c Dec. 1 22 2 

Peter Taylor, Propelling Vessels, Sec. and 

raising Water Dec. 1 ib. 

Ambrose B. John's, Painting Walls .... Dec. 1 ib. 

James Hartley, Glass Dec. 1 ib. 

Theodore Cotelle, Purifying Salt Water Dec. 1 ib. 

John Player, Anthracite Furnaces Dec. 1 ib. 

William Pontifex, Filtering Dec. 1 ib. 

John M’Curdy, Generating Steam Dec. 1 ib. 

Stanislaus Darthez, Axles, Dec. 1 ib, 

Johu Shaw, Wind Instruments Dec. T ib. 

Luke Hebert, Fastening Trowsers Dec. 1 ib. 

Miles Berry, Making and Bottling Gaseous Li- 
quids Dec. 1 ib, 

James Carson, Slaughtering Animals . . Dec. 6 ib. 
Thomas R. Williams, Curling See. Horse Hair 

Dec. 6 ib. 

Henry Count de Crony, Filtering Dec. 6 ib. 

John A. E. Desgrand, Motive Power . . Dec. 6 ib. 
Daniel C. Hewitt, Musical Instruments Dec. 6 ib. 
John Chisholm and Maria H. Bcllemoir, Ex- 
tracting Silver from Lead Dec. 6 ib. 

Godfrey Cavaignac, Road cutting and Embank- 
ing Dec. 6 223 

Thomas Sweetapple, Paper Dec. 6 ib. 
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Frederick Neville, Coke Making Dec. 6 2 23 

James Gardner, Cutting Turnips Dec. 12 ib. 

Thomas Vaux, Tilling and Fertilizing land 

Dec. 12 ib. 

Crofton W. Moat, Horse-powerCarriage Dec. 12 ib. 
Barclay F. Watson, Preparing New Zealand 

Flax Dec. 12 ib. 

Edwin E. Caasell, Lamps Dec 12 ib. 

Job Cutler, Metal for Tubes Dec. 12 ib. 

James Lees, Spinning Machinery .... Dec. 17 ib. 
John Hawkshaw, Railways and Carriages 

Dec. 17 ib. 

Benjamin Goodfeliow, Planiug, &c. Metals 

Dec. 17 ib. 


John Roberts, Planing, fee. Metals Dec. 17 lb. 

John Radcliffe, Covering for Rollers used in 

Slubbing, fee Dec. 17 ib. 

Joseph Zambeau, Rotary Engine Dec. 19 ib. 

Andrew Smith, Boiler.. Dec. 19 ib. 

Samuel Parker, Stoves Dec. 19 ib. 

Carl A. Holm, Printing Dec. 19 ib. 

Daniel Stafford, (Carriages Extension) Dec. 24 ib. 
Samuel Clegg, Valves and Machinery . . Jan. 3 287 
Henry R. Abraham, Steam Boilers .... Jan. 3 ib. 

Thomas N. Raper, Waterproofing Jan. 3 ib. 

Abel Morrall, Needle .Making Jan. 3 ib. 

Louis M. B. du Manner, Carriage Springs Jan. 3 ib. 

Miles Berry, Rotary Engine Jan. 4 ib. 

William H. Burnett, Wood Working Ma- 
chinery Jan. 8 ib. 

Joseph C. Daniell, Weaving Cloths .... Jan. 9 ib. 

Moses Poole, Clogs Jan. 11 ib. 

John Ilowarth, Spinning Machinery ..Jan. 11 ib. 
John Ashton, Manuiaetureof Plush, fee. Jan. 11 ib. 

John S. Worth, Cleaning Wool Jan. 11 ib. 

William Newton, Drilling Machines ..Jan. 11 ib. 

Francis Brewin, Tanning Jan. 11 ib. 

Robert Logan, Cloth from Cocoa Nut Fibre 

Jan. 11 ib. 

William Portsford, Hats and Felt Jan. 12 ib. 

Edwin Martens, Covering House Roofs Jan. 12 ib. 
Joseph Burch, Calico, &c. Printing. . . . Jan. 16 Ib. 

William Witham, Steam Engines Jan. 16 ib. 

Hugh F. Bacon, Gas Apparatus Jan. 17 ib. 

William H. Hcginbotham, Propelling Vessels 

Jan. 17 ib. 

William Newton, Steam Engines Jan. 17 ib. 

Oglethorpe W. Barrutt, Manufacture of Alkali 

Jan. 19 ib. 

Joseph Garnett, Carding Machinery. . . . Jan. 19 ib. 
Richard Dugdale, Beams, Axles, fee. ..Jan. 19 ib. 
Caleb Bedells. Gloves, stockings, fee. . Jan. 21 ib. 

John C. Haddan, Propelling ..Jan. 22 ib. 

George Stevens, Stoves ..Jan. 22 ib. 

Thomas Dowling, Preventing Oxydation Jan. 24 ib. 
John H. Ainsworth, S t retching, fee. Machinery 

Jan. 24 ib. 

Pierre J. S. Verdure, Starch Jan. 25 388 

John H. Kyan, Steam-engines Jan. 29 ib. 

John Hillard, making Screws Jan. 29 ib. 

'William Lukyn, Artificial Teeth Jan. 29 ib. 

Thomas Collette, children’s Cots Jan. 29 ib. 

Charles J. B. Williams, Two- wheeled Carriages 

Jan. 29 ib. 

Robert Carey, Paving Streets Jan. 29 ib. 

Frank Hills, Steam-boilers and Locomotive En- 
gines.., Jan. 29 ib. 

Thomas B.Daft, Inkstands and Sealing Letters 

Feb. 2 ib. 

Moses Poole, Transportation Feb. 4 ib. 

John Evans, Paper Feb. 4 ib. 

Thomas Robinson, Rectifying Feb. 7 ib. 


rav*. 

Christopher Binks, Chlorides Feb. 8 883 

Charles G. Baron de Suaree and W. Pontifex, 

Extracting Dyes Feb. 11 ib. 

George H. Manton, Fire-arms ........ Feb. 1 1 ib. 

Edward P. Tee, Weaving Feb. 11 ib. 

John T. Betts, Brandy Feb. 11 ib. 

Frederick C. Worsley, Locomotive Engines 

Feb. 14 ib. 
1889 


Richard Prosser, Generating Steam, Smoke- 
consuming and Heating Apparatus. . Feb. 19 ib. 


Moses Poole, Wire- fringes Feb. 21 lb. 

Johann A. Stumpff, Piano-fortes Feb. 21 ib. 

Matthew Uzielli, Locks Feb. 21 lb. 

Herbert R. Williams, Trusses Feb 21 ib. 

Thomas Hall, Smoke-consuming Furnace 

Feb. 21 ib. 

William Nash, Bridges, Viaducts, &c. Feb. 21 ib. 

John Sylvester, Hanging Doors Feb. 21 ib. 

William Joynson, Paper Feb. 21 ib. 

William Nash, Spinning, &c., Machinery 

Feb. 23 ib. 

George A. Kollmann, Piano-fortes (extension) 

Feb. 23 478 


Charles L. Stanislas Baron Heurteloup, fire- 
arms and Balls Feb. 23 ib. 

Thomas Pratt, Capstan and Winch. . . . Feb. 23 ib. 
J ames Russell , Tube-making(extension) Feb. 26 ib. 

Moses Poole, Boxes of Wheels Feb. 28 ib. 

Moses Poole, Tanning. Feb. 28 ib. 

John Leigh, White-lead Feb. 28 ib. 

Richard Whytock and George Clink, Figuring 

Carpets Mar. 1 ib. 

Morits Platow, Pumps Mar. 6 ib. 

John Dickson, Rotary Engines Mar. 6 ib. 

Auguste V. J. Baron D'Asda, Solar Light Mar. ib. 
Walter Hancock, Steam-boilers and Condens- 
ers Mar. 6 ib. 

George R. D'Harcourt, Artificial Granite Mar. 6 ib. 

William Vickers, Tractive Power Mar. 6 ib. 

John Clark, Leg forpropellingCarriagesMar. 6 kb. 
Charles Schafhautl, Smelting Copper. . Mar. 6 ib. 

Orlando Jones, Starch Mar. 6 ib. 

George H. Palmer, Gas-meters Mar. 6 ib. 

Thomas Horton and Thomas Smith, Mine, fee. 

Chains Mar. 6 ib. 

Edward Ford, making Sulphate of Soda Mar. 8 ib. 
Josias C. Gamble, making Sulphate of Soda 

Mar. 14 ib. 

Elisha H. Collier, manufacturing Nails Mar. 14 ib. 
Christopher Nickels, improved Fabrics Mar. 15 ib. 
Richard Lamb, supplying Air for Light and 

Heat Mar. 15 ib. 

Alexander F. Campbell and Charles White, 

Ploughs Mar. 18 ib. 

Thomas Henry Hyland, Wood Screws Mar. 18 ib. 
John Ruthven and Morris W. Ruthven, Boilers, 
Propelling and Ventilating Vessels. . Mar. 20 4b. 
Edward Law, Evaporating Sea-water Mar. 20 ib. 
Joseph Amesbury, Supports for Human Body 


Mar. 20 479 

Andrew Smith, Rope-making Mar. 20 ib. 

George Nelson, preparing Glue Mar. 23 ib. 

Thomas F. Salter, Winnowing M achine Mar. 23 lb. 
Richard Roberts, Spinning Machinery (exten- 
sion) Mar. 26 ib. 

Henry Montague Grover, Brewing .... Mar. 20 ib. 
Joseph Lees, jun., Calico Printing .... Mar. 26 ib. 
Edmund B. Rowley, Steam-engines ..Mar. 20 ib. 
Elisha Hale, Umbrellas Mar. 27 ib. 


William Newton, Cutting and Removing Earth 

Mar. 27 ib. 


SCOTCH. 


PACK. 

Robert William Siever, Weaving-looms Oct. 1 62 
John Robb, Machine for working Wood Oct. 2 ib. 

Edmund Hehze, Dextrine Oct. 8 ib. 

Robert Wm. Siever, Machine Bands . . Oct. 11 fb. 
James Nasmyth, Plahing Metals. . . . . . Oct. 11 ib. 
Thomas Bridson, Stretching and Drying Goods 

Oct. 12 ib. 


PAGB. 

William A. Robertson, Hosiery, Carpets, fee. 

Oct. 12 62 

John Seaward, Steam-engines Oct. 12 63 

Joshua Wordsworth, Heckling Machinery 

Oct. 18 ib. 

John Melling, Locomotive and other Steam- 
engines Oct. 18 ib* 
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Horace Cary, White-lead Oct. 18 ib. 

Henry Mohun, Fuel and Furnaces .... Oct. 18 ib. 

Edwin Bottomley, Looms Oct- 29 159 

Laurence Heyworth, Locomotive, &c., Steam- 

engine Oct 29 ib. 

Thomas Evans, Rails Oct. 31 ib. 

Pierre A. L. De Fontainemoreau, Wool-comb- 
ing Nov. 2 ib. 

James Milne, Gas Apparatus No v. 6 ib. 

John Henfrey, Hinges Nov. 6 ib. 

Charles Flude, Applying Heat Nov. 6 ib. 

Christopher Nickels, Braid-making .... Nov. 7 ib. 

Thomas T. Berney, Cartridges Nov. 8 ib. 

Michael W. Ivison, Preparing Silk .... Nov. 9 ib. 

Moses Poole, Rotary Motion. Nov. 14 ib. 

Thomas Mellodew, Looms Nov. 14 ib. 

Christopher Binks, Bleaching Nov. 15 ib. 

Robert Beart, Filtering Nov. 27 223 


AugusteV.J. Baron D'Asda, Solar Light Nov. 29 ib. 
John B. Humphries, Marine Steam-engine 

Nov. 29 lb. 

Richard Lamb, Supplying Air for Light and 


Heat Nov. 29 ib. 

James T. Chance, Glass Nov. 29 ib. 

Paul Chappd, Smoke-consuming Nov. 30 ib. 

Samuel Seaward, Steam-engines Nov. 30 ib, 

Henry Davies, Mechanical Power, Raising and 

Measuring Fluids Dec. 7 ib. 

Joseph B. Doe, Soap Dec. 7 ib. 

Fanquet Delarue, Dyeing Dec. 11 ib. 

Theodore Cotelle, Purifying Sea Water. Dec. 14 ib. 

Henry Adcock, Raising Water Dec. 14 ib. 

William Thorp and Thomas Meaking, Looms 

and Fabric Dec. 14 ib. 

Wm. Crofts, Lace Dec. 14 ib. 

Joseph Green, Ovens Dec. 24 ib. 

Thomas N. Raper, Waterproofing .... Dec. 21 ib. 
John Howarth, Spinning Machinery . . Dec. 21 ib. 
Stephen Geary, Fuel Dec. 29 303 


William Brown, Wood Working Machinery 

Dec. 29. lb. 

Henry H. Mohun, Light and Heat Apparatus 

Dec. 29. ib. 
1839 

Joseph Davies, Fireproof Composition. Jan. 4 ib. 
William W. Potts, Printing China, Ac. Jan. ib. 


Wm. Gossage, Iron Jan. 12 ib. 

_ Joseph Fraser, Arch Centerings Jan. 14 ib. 

John Fowler, Sulphuric Acid Jan. 14 ib. 

Richard T. Beck, Rotte Vivse Jan. 14 ib. 

Wm. Brindley, Screw Presses Jan. 17 ib. 

John Small, Thread, Paper, Ac. ; Jan. 21 304 

John Thomas Betts, Brandy Jan. 21 ib. 


HVI, 

Benjamin L. Shaw, Preparing, fee. Wool 

Jan. 21 304 

John Chanter and P. Borrie, Steam Boilers 

Jan. 21 ib. 

Edward Cooper, Paper Jan. 23 400 

Peter Taylor, Propelling and Raising Water 

Jan. 23 ib. 

Frederick C. Worsley, Loco. Engines. . Jan. 24 ib. 
Thomas Walker, Steam Engines, and Raising 

Fluids Jan. 24 ib. 

Thomas Sweetapple, Paper Jan. 28 ib. 

John Wilson, Alkali Jan. 30 ib. 

Sally Thompson, Locks Jan. 31 ib. 

Job Cutler and T. G. Hancock, Steam Con- 
densers Jan 31 ib. 

Horace Corey, White Lead Feb. 7 ib. 

Edward Tam well, Soda Feb. 7 ib. 

Timothy Barstall, Steam Engines . . . '. Feb. 1 1 ib. 

Charles Gabriel, Baron de Suaree, and Wm. 

Pontifex, Extracting Dyes, Ac Feb. 12 ib. 

Morton Balmann, Paper Feb. 14 ib. 

Joseph Birch, Calico Printing Feb. 19 ib. 

Harrison G. Dyar and J. Hemming, Soda 

Feb. 19 ib. 

Edward Rearson Tee, Weaving Feb. 20 ib. 

Joseph Bunnett, Steam Engines Feb. 20 ib. 

Alexander Borland, Water, Ac. Meter. Feb. 23 479 
Sir J. C. Anderson, Loco. Engine . . ..Feb. 26 ib. 

Orlando Jones, Starch Feb. 27 ib. 

Frederick Le Mesurier, Pumps Feb. 28 ib. 

Richard Whytock and Geo. Clink, Figuring 

Carpets Mar. 6 ib. 

Pierre A. L. de Fontainemoreau, New Alloys 

Mar. 8 ib. 

Benjamin Goodfellow, Metallic Pistons. Mar. 8 ib. 
John Hawkshaw. Railways & Carriages. Mar. 8 ib. 

Johu Muir, jun. Dye Press Mar. 1 1 ib. 

Thomas Vaux, Tilling and Fertilizing Land 

MarlS ib. 

Alexander Croll, Gas-making Mar. 13 lb. 

Moses Poole, Tanning Mar. 13 ib. 

Henry Ross, Wool-combing Mar. 13 ib. 

James Walton, Card-making Mar. 13 ib. 

Henry H. Mohun, Fuel and Furnaces. Mar. 13 ib. 

Josias C. Gamble, Saddle Mar. 13 ib. 

James Russell, Tube-making (Extension) 

Mar. 15 ib. 

Joseph Rayner, Joseph W. Rayner. and Henry 
S. Rayner, Spinning Machinery .... Mar. 15 ib. 

John Leigh, White Lead Mar. 18 ib. 

Samuel Clegg, Valves Mar. 18 ib. 

Joseph Bennet, Spinning Machinery . . Mar. 20 ib. 
John Robinson, Rotary Nipping Lever. Mar. 22 ib. 


PAGE. 

Pierre A. L. de Fontainemoreau, Wool-comb- 
ing Sept. 14 63 

Edward Davy, Saddles and Harness . . Sept. 22 ib. 
J ohn Hanson, making Pipes & Tubes. Sept. 22 ib. 
Robert Wm. Sevier, Weaving Looms. Sept. 25 ib. 

Arthur Dunn, Soap Sept. 28 ib. 

George Whitmore, making Felt, Ac 159 

Edward Shaw, Paper ib. 

Samuel Hall, Steam Engines ib. 

Peter Fairbairn, Spinning, Ac. Machinery. ... ib. 
David Cheetham, jun. Consuming Smoke .... ib. 
Laurence Heyworth, Loco, and other Steam 

Engines ib. 

Wm. Clay and J. D. Smith, Glass. . .’ ib. 

Job Cutler and T. G. Hancock, Condensing 

Steam, Ac ib. 

Joseph R. Cooper, Fire-arms Nov. 6 224 

Jean L. Clements, Speed Register . . . .Nov. 6 ib. 

Richard Thompson, Brandy Nov. 8 ib. 

John W. Fraser, Submarine Apparatus Nov. 16 ib. 

John Henfrey, Hinges Nov. 17 ib. 

Richard Else, Drying, Ac. Grain Nov. 21 ib. 

Frederick Burnet and H. F. Marquis de Bouffet, 

Soap Nov. 29 ib. 

Wm. N. Clay, Iron Nov. 26 ib. 


PAGE. 

Fanquet Delarue, Dyeing Nov. 29 ib. 

William Rattray, Gelatine July ib. 

John Wilson, Alkali Dec. 6 287 

Charles Wye Williams, Peat Fuel Dec. 5 ib* 

Peter Fairbairn, Ribbon Weaving .... Dec. 17 ib. 
H. H. Mohun, Fuel and Furnaces .... Dec. 17 ib. 
John Melting, Loco, and other Engines. Dec. 21 288 
John M'Dowall, Wood-working Machinery 

Dec. 22 ib. 

Daniel Stafford, Carriages Dec. 26 ib. 

1839 

Thomas Sweetapple, Paper Jan. 4 383 

Richard Smith, Joining Boiler Plates . . Jan. 5 ib. 
Charles Felton and Geo. Collier, Power Looms 

Jan. 7 ib. 

James Simmons, Glass Jan. 9 ib. 

Horace Cory, White Lead Jan. 9 ib. 

Thomas T. Berney, Cartridges Jan. 24 ib. 

W. J. Curtis, Railway Apparatus Jan. 28 ib. 

Thomas R. Williams, Twisting, &c. Horse. 

hair Feb. 1 480 

Wm. Brindley, Screw Presses Feb. 16 ib. 

Robert Logan, Cocoa fibre Cloth Feb. 22 ib. 

Wm. Thorpe A Thomas Meaking, Looms and 
Fabric Feb. 22 ib. 
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2 OK FIRE* 

cocks’s machine for making long 

AND CIRCULAR BLOCKS OF INDIA 

RUBBER. 

• Sir, — I take the liberty to transmit for 
your publication a sketch of an iron box 
for making long, and circular blocks of 
india rubber. The rubber, when prepared, 
is pressed into the box, and kept there 
until porperly hardened. It is then re- 
moved and cut into circular slices three 
quarters of all inch thick by a common 
saw, without teeth; a sharp edge is given 
by means of a file ; these pieces are then 
cut into tapes and finally into threads. 

Since the completion of this box, I 
am told that it is an infringement of a 
patent granted to a Mr. Keen; if this be 
the case, or if a patent has been granted 
to any other person for the same inven- 
tion, or for a similar purpose, the fact 
was altogether unknown to me when I 
designed the before-described machine, 
which is certainly original as far as I am 
concerned. If I have been preceded by 
Mr. Keen or any one else, I shall be ob- 
liged by being so informed in your va- 
luable Journal. 

I am. Sir, your obedient servant, 

W. P. Cocks. 

Tottenham, Sept. 6, 1838. 

Fig. 1. The box, composed of two 
halves, a a. b b, ears on each side 
through the bottom of which bolts are 
put to secure the iron cross piece, fig. 

5, h. c , interior of the box ; d d , iron 
hoops to keep the halves firmly together. 

Fig. 2, a a , sides of the ear ; b , bottom 
of the ear with a bolt hole £ an inch in 
diameter. 

Fig. 3, a a , iron hoops l£ inch broad, 

£ inch thick; b , an hinge joint; c c, 
ears ; d, a thumb screw passing through 
the ears, to lighten the box. 

Fig. 4, a circular piece of hard wood 
made accurately to the bore of the box, 
a, with a stop b on its top for the cross 
bar of iron 2£ inches broad, and J of an 
inch thick ; c, the holes in the bar d cor- 
respond with the holes in the ears. When 
properly pressed the top is secured by 
means of the screws and nuts. Vide 
Fif?- 5. 

Fig. 5; a a, section of the box ; b b, ears; 
c c, knobs } of an inch thick, to prevent 
the slipping down of the hoops ; d, space 
occupied by the rubber ; e, the circular 
wooden top ;/, the bottom of the plunger 
shod with copper ; g g t screws ; h, bar 
of iron for securing the top. 


ESCAPES. 

ON F1RE-B8GAPE8— REPLY TO MR. J. 

D. PARRY. 

Sir, — With every disposition to give 
Mr. J. D. Parry’s description of “ an ex- 
cellent fire-escape, ” kind and judicious 
consideration, I must be permitted to ob- 
serve, that his ideas upon the subject 
generally, are somewhat crude, and that 
he might peruse the numerous articles 
on fire-escapes which have appeared in 
your last 20 volumes, with manifest ad- 
vantage. 

The parish of St. Pancras has certainly 
attained most unenviable distinction for 
the number of its fatal fires. One life 
has been lost in Mr. Parry’s immediate 
neighbourhood in the interim of his writ- 
ing the communication dated Sept. 4th, 
and its appearance in your 787th Number, 
and it is only a few months since two 
lives were lost at a fire in the same dis- 
trict. 

With respect to the particular inven- 
tion alluded to by Mr. Parry, I beg to 
inform him that these escapes were made 
(and I believe invented) by a rope and 
twine merchant, living, up to within a 
recent period, in King-street, Snow- hill; 
who had a print for many years exhibited 
in his window, showing the application 
of the canvass trough escape. 

Although this escape might have 
passed for “ an excellent one ” 20 years 
ago, it is at this time superseded by many 
better contrivances, most of which, have 
at different times been described in your 
pages. The canvass trough is somewhat 
expensive, it is bulky and cumbersome ; 
it also demands considerable dexterity 
and presence of mind in the parties em- 
ploying it, and after all, its real efficiency 
depends very much upon external assist- 
ance — for Mr. Parry’s plan of a steady- 
ing- weight is altogether impracticable. 
This escape is wholly inapplicable to all 
houses having deep shops run out over 
what was originally a garden plot in 
front, or such as are surrounded by iron 
spiked railings — objections which are 
equally fatal to the new mode of affixing 
the canvass trough beneath a ladder. 

As an internal or domestic fire-escape, 
the most conveniently deposited, and 
most simple and efficient in use, is the 
plain belt and rope running through a 
pulley, the hook of which is attached to 
an eye-bolt previously provided, in a few 
seconds. A communication is thus in- 
stantly formed, the parties in danger iqay 
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descend, or assistants may ascend with 
the greatest ease and rapidity. If appa- 
ratus for this purpose is not simple in its 
construction, and easily comprehended 
by the party in danger, as well as by those 
whom chance may bring to their assist- 
ance, it is very likely to increase the dan- 
ger by increasing the confusion of ideas. 
The simplicity of this apparatus is its 
chief characteristic, and it has been pro- 
nounced by all who have used it, the best 
extant. As an external escape the same 
apparatus affixed to the portable ladder- 
top, surpasses all other inventions in the 
several points which really constitute 
“ an excellent fire-escape. ” As escapes 
of this description (by Merry weather) are 
rather numerous in Mr. Parry’s neigh- 
bourhood, I hope the interest he feels in 
this subject will induce him to take an 
early opportunity of inspecting them, 
and then judge for himself between this, 
and any other inventions for the same ex- 
cellent purpose. 

The fishing-rod elevator, after being 
tried in 20 or 30 different ways, by as 
many would-be inventors, seems at length 
to be entirely abandoned, having given 
way to more effectual methods of com- 
munication not depending upon the 
efforts of the persons in jeopardy. Mr. 
Parry is very much out in his estimate of 
the weight of a rod or pole capable of 
bearing a person descending ; there are 
two or three of Ford’s spar-fire-escapes 
in the south-western district of St. Pan- 
eras, capable of reaching from 30 to 34 
feet high, an inspection of which would 
enlighten Mr. Parry considerably on this 
branch of the subject. 

It is a very frequent, though a very 
absurd practice, to attempt a sort of com- 
parison between deaths by burning and 
those by drowning ; the fact is, the two 
cases present no parallel, and do not ad- 
mit of comparison. Man can, if he 
pleases, become familiar with water, he 
may by practice attain the art of floating, 
swimming, diving, and also habituate 
himself to remain for a considerable pe- 
riod of time submerged beneath the sur- 
face. Again, should animation be sus- 
pended by accidental immerson, there is 
every chance, within certain limits, by 
prop r treatment, of restoring the vital 
action. But with the other element, fire, 
it is impossible to be on similar terms ; 
it is not possible to become familarized to 
the effects of fire — nor can the suffocat- 


ing influence of its pernicious attendant, 
smoke, be supported many minutes. The 
contact of the dreadful element itself ra- 
pidly destroys the organization of the 
human frame, and this effect carried but 
to a comparatively short extent, death is 
perhaps lingering, but inevitable, and the 
torture excessive. No course of treat- 
ment, however skilful or judicious, can 
subsequently restore the vital spark. 

A writer in the Morning Herald a few 
months since, describing the last anni- 
versary dinner of the Royal Humane So- 
ciety, took occasion to observe that “ so 
far as the preservation of that precious 
gift of the Creator, 'human life/ can be 
rescued from destruction by water , we 
have made some progress ; but, in the 
means of escaping from the opposite de- 
vouring element, fire , we seem not at all 
to keep pace with the advancement of the 
age in general knowledge. We have, it 
is true, many machines called ‘ fire-es- 
capes,’ as we suppose par excellence , but 
we have no list of persons rescued by 
them to lay before our readers.” 

Now it happened, singularly enough, 
that on the very day Grandmamma put 
forth this cynical lament, a meeting was 
held at the Freemason’s Hall,Great Queen 
street, Lincolns- inn-fields. Lord Teign- 
mouth in the chair, at which upwards of 
20 medals were given to policemen, fire- 
men and others, who in the most gallant 
manner, at great personal risk, had saved 
the lives of several persons during the 
present year. In several instances their 
preservation had been accomplished by 
means of the portable fire-ladders (includ- 
ing one whole family in Goodman’s Fields, 
rescued by Loader* of the fire-brigade), 
f< the sway and spring of which,” says 
Grandmamma, " are so great, that there 
can be no safety for human beings at- 
tempting to escape by them” ! As these 
proceedings, if reported, would have en- 
tirely confuted the old lady’s logic of the 
preceding day, she took especial good 
care to burke the account of the meeting, 
so that she might continue to exclaim, 
M we have no list of persons rescued to 
lay before our readers ! ” 

The subject itself is fraught with diffi- 


* Loader received two medals at this meeting, 
for his successful and heroic conduct upon two oc- 
casions, in preserving lives from fire. This young 
man is a credit to his country, and one of the bright- 
est ornaments in the intrepid corps to which he be- 
longs— may he have many equals ! 
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culties, and sufficiently discouraging 
without such pitiful taints as the fore- 
going, being periodically put forward by 
the public press. Do what you will, 
make fire-escapes the most perfect things 
in existence, be the police as numerous 
and as watchful as possible, still in spite 
of all provisions, loss of life by fire will 
occur. It will sometimes happen, as it 
has more than once of late, that life 
will be extinct before discovery of the fire 
is made, what ground is there for re- 
proach in such cases, — what power but 
that of the Omnipotent could avert the 
calamity ? 

The Royal Humane Society have 
hitherto most pertinaciously resisted all 
applications for extending their efforts to 
counteract the baneful effects of fire, and 
from the numberless instances in which 
they must necessarily have failed, and 
thereby, to a certain extent, have incur- 
red the odium of the ignorant, they have 
wisely, if not humanely, declined in- 
terfering. 

Notwithstanding these disheartening 
circumstances no expedient should be 
left untried that seems likely to abridge 
the number of these tragedies ; the atten- 
tion of the ingenious should still be di- 
rected to improve the mechanism, and 
the best energies of the humane, to ensure 
the application of suitable escapes. It is 
gratifying to know that great improve- 
ments in these matters have, within the 
last few years, obtained throughout the 
metropolis; and we do not often now read 
such horrifying tales of assistance im- 
plored in v^in, as the daily press of seven 
years since presented too often to our gaze. 

I remain. Sir, yours respectfully, 

Wm. Baddeley. 

London, Sept. 27, 1838. 


FIRE ENGINEERING — RESCUE SERVICE 
Sir, — Your indefatigable and valuable 
correspondent, Mr. Baddeley, in his un- 
ceasing efforts to perfect a system for 
extinguishing fires, is evidently actuated 
by the ardent desire of conferring a be- 
nefit on the public ; but however sincere 
and disinterested his views may be, and 
however extensive his experience and 
knowledge, he is not infallible ; and, as 
at the present time several honorary fire- 
brigades are either on the point of being 
formed, or but yet in their infancy, I 
take the liberty of soliciting the inser- 
tion of a few remarks on tne rules laid 


down by that gentleman in No. 786 of 
your Magazine. 

The cause of the errors into which 
Mr. Baddeley has fallen, appears to be 
either his not knowing the regulations 
observed in properly organised corps, or 
the inaccuracy of the description given 
by Mr. Ober of the continental “bags.” 
It is extremely easy for any one in the 
constant habit of addressing the public 
to lay down principles and rules, which 
may, to the generality of readers, appear 
extremely plausible, and “ dictated by 
sound sense and past experience but 
those who have made fire engineering 
either their study or profession, are well 
aware that these theories do not at all 
times accord with practical exigencies. 
Before I make any direct observation on 
the contents of the letter in question, 
allow me to offer a short expost of the 
principles which corps of this description 
on the Continent observe, as respects the 
rescue of persons and property from the 
flames. 

1st. A number of posts are established 
in the town, according to its size and 
locality ; besides which, small detach- 
ments are stationed at proper intervals 
and positions. The men on guard are 
always ready; regularly exercised and 
instructed ; well officered, and in perfect 
discipline. 

2nd. The first post, or detachment, 
that arrives at a fire (which arrival ought 
to take place in five minutes at farthest 
after the alarm) will reconnoitre the po- 
sition of the fire, and ascertain the con- 
tents and principal localities of the build- 
ing. The next step must entirely de- 
pend on the circumstances of the case ; 
if there be any life in danger, the rescue 
of the inmates should supersede every 
pecuniary consideration ; if not, the air 
should be excluded as much as possible 
by shutting the doors, windows. See. if 
possible, and water directed so as to 
preserve the partitions and other com- 
munications. Upon the arrival of other 
detachments or posts, the service is di- 
vided into three divisions, each under 
the superintendence of an experienced 
officer. 1st division, rescue of pro- 
perty, &c. ; 2nd division, attack of the 
fire ; 3rd division, supply of water and 
other necessaries, — the whole under the 
command of a superior officer. 

3rd. The rescue division observes the 
following orders (varying them accord- 
ing to circumstances as ordered by the 


Digitized by 


Google 



FIRE ENGINEERING— RESCUE SERVICE. 


5 


commander of that division) : The pre- the flames ; this step must be determined 

servation of human life to be considered by the superior officer. As regards the 

as the most important object ; papers, “ bags” mentioned by Mr. Ober, and 

jewels, plate, pictures, works of art, &c., which are the means by which valuables, 

according to localities. If the fire ap- glass, furniture, &c. are rescued without 

pears likely to spread and become general danger of injury, and which are at the 

throughout the house, the furniture and same time one of the most simple and 

remaining contents of the rooms most efficacious fire-escapes yet known, the ac- 

threatened, to be removed at once, and companving sketches will perhaps enable 

if their size prevent their removal, they those wno are interested m fires of add- 

should be broken up and thrown out ing something to their already extensive 

rather than suffered to remain to increase knowledge of these matters. 

Fig. 1. 



Figs. 1 and. 2 represent a ladder, the first floor, and taking the ladder by the 

upper extremities of which are curved lower extremity hooks it on to the sill 

and strengthened by iron straps a a, of the said window, another man ascends 

terminating in solid iron points ; in the and enters into the room, the other fol- 

middle of the ladder are joints b, which lows him and stands on the sill of the 

enable it to be folded up for convenience window (being held by the belt by the 

of transport (when opened two bolts re- man inside), he then lifts the ladder and 

tain it in its proper position). The hooks it on the sill of the next upper 

length of the ladder when open is about window ; this is repeated until the re* 

8 feet ; it is light and portable, and costs quired story is attained ; they then throw 

in Paris about forty francs, (ll. 12s). The down the end of a small line to which 

manner of its application is as follows : the persons below fasten the end of the 

One man places his back against the wall sac de sauvetage , or “ bag.” Fig. 3 re- 

of the house under the window of the presents this latter apparatus, which con* 


Fig. 3. 

JR O 



sists of a long bag of canvass fastened 


to folding frame A B C D $ when drawn 
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up and opened inside the window, the 
cross bars A B and C D, prevent it from 
falling out, and the upright ones E F and 
G H, rest on the floor and keep it in a 
proper position ; small bars or bolts a a , 
retain it square. When thus fixed, the 
lower end of the long “ bag” is held out 
so as to produce a proper angle of de- 
clivity, and any person or thing placed 
in the mouth proceeds at an easy rate to 
the bottom, without the least danger or 
inconvenience. Jt may also be proper 
to remark, that the usual length of these 
sacs de sauvetage is, in Paris, about 50 
feet; and that when it is necessary to 
increase the angle of declivity beyond 
the limits of the length, a cord is attach- 
ed to the end, by which it may held out 
in the proper position. The price of 
this fire-escaptf, which, perhaps, has been 
the means of saving more lives than any 
other extant, is not five pounds. 

Mr. Baddeley, in adverting to the 
course pursued on the continent, is en- 
tirely in error, when he says (in speaking 
of the rescue of property) that “ the 
consequences of this mode of proceeding 
have proved most disastrous,” and that 
“ many thousand pounds worth of pro- 
perty have been consumed that would 
most assuredly have been preserved had 
all the assistance present been concen- 
trated upon extinguishing the flames.” 
I beg to refer him to the fires of the 
Theatre Italia ; to that of the Palace of 
the Emperor of Russia, and to the one 
of the Royal Exchange ; these are but a 
few of the many that might be instanced 
to prove his assertion unfounded. 

Mr. Baddeley also assures us, that 
“ wherever a skilful fire police is form- 
ed, their attention is now exclusively di- 
rected to the suppression of the Are, and 
all the energies of the men being directed 
to this one point, their efforts are nine 
times out of ten crowned with extraor- 
dinary success.” The fire police of Paris 
is certainly as skilful in saving people 
from the flames and extinguishing the 
latter, as either of those very skilful ones 
mentioned by Mr. B. If we take into 
consideration the immense size of the 
houses; their construction; the difficulty 
of excluding the air, &c., we shall find 
the parellel between them and those of 
London,Manchesteror Edinburgh, much 
in favour of the first. I will not, how- 
ever, be quite so bold as to declare, that 
nine times out of ten they succeed, nor 
can I think, that unless it be the object 


of the London brigade to let the houses 
and people burn, that this very ex- 
traordinary success is always the result 
of their skilful efforts; 1 am the more 
disposed to think this from having seen 
in your valuable Magazine, an account 
given, I suppose by a namesake of Mr. 
Baddeley, in which the ratio of the ex- 
traordinary success before mentioned 
was very different. 

As to the fire at Southampton, I should 
rather doubt that the exertions and time 
wasted in saving property would have 
extinguished the flames, and the inference 
drawn by Mr. Baddeley is therefore in- 
correct on that ground. 

In a word, although the remarks of 
that gentleman may be dictated by sound 
sense, I very much question their being 
founded on the same, and think that 
upon referring to “ past experience,” 
their correctness would be rather dis- 
proved than otherwise by the reference. 

I remain, Sir, 

Your obedient servant, 

Felix M. Simeon. 

Unity- street, Bristol, Sept. 8, 1838. 


ANCIENT FIRE-ENGINE. 

Sir, — I send you a rough sketch of a 
fire-engine which was undoubtedly the 
first machine of this kind ever used. I 
observed it some time ago spoken of in a 
little pamphlet, containing a “Life of 
Sir Samuel Morland,” some extracts 
from which were printed in your Maga- 
zine. The drawing is taken out of an 
old book on surveying, by a person named 
Cyprian Lucar, entitled “ A Treatise 
named Lucarsolace, decided into fovor 
bookes which in part are collected out of 
diverse authors , in diverse languages , and 
in part devised by Cyprian Lucar , gen- 
tleman : imprinted at London, by Richard 
Field for John Harrison, and are to be 
sold at his shop in Pauleys Churchyard at 
the signe of the greyhound — A.D. 1590.” 
It is dedicated to William Roe, Esq , Al- 
derman of the City of London, and 
brother-in-law of the author. In the 
eighth chapter of the fourth book, after 
speaking of a method for making fresh 
water from sea water, Lucar says : — 

“ I may recite an infinite number of other 
examples which will prove the necessary 
use oi water, and the diverse qualities of 
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diverse waters, but to avoide tediousnesse I 
will of purpose passe them over in silence, 
and here, at the end of this chapter, set be- 
fore your eyes a type of a “ squirt” which 
hath beene devised to cast much water upon 
a burning house, wishing a like squirt and 
plenty of water to be alwaies in a readinesse 
where fire may do harme, for this kind of 


squirt may be made to holde an hoggeshed 
of water, or if you will, a greater quantity 
thereof, and may so be placed on his frame 
that with ease and a smal strength, it sahl 
be mounted, imbased or turned to any one 
side right against any fired marke, and made 
to squirt out the' water upon the fire that hi 
to be quenched.” 



The author does not give an account 
of the operations of the different parts 
-of the machine, it appears, however, (as 
mentioned in, the above pamphlet) to con- 


sist of a kind of hollow cone, moveable 
on a wooden frame, and open at the ver- 
tex C, into which might be. inserted a 
long pipe, or even ahose, to convey the 
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water to any part of the building. The 
water is put into the machine through 
the funnel A, and is ejected by means of 
the piston B, at the other extremity. 
The principle is precisely similar to that 
of the squirt now in use. 

The existence of this machine at so 
early a period is perhaps not generally 
known, and is curious, inasmuch as it 
does away with the claims of Sir Samuel 
Morland and others to the invention of 
the “ fire-engine/’ since the description 
and figure in the Lucarsolace was printed 
above 100 years prior to his time, and to 
that of Greatorix,whom Evelyn mentions 
as having invented one in the year 1656. 
It is not of so rude and imperfect a con- 
struction as might be expected, and when 
well managed, and built on a large scale, 
was no doubt tolerably effective in its 
operations. The inventor of it is not 
mentioned, which is a very singular omis- 
sion on the part of the author, as he 
speaks of it without claiming it himself 
or attributing it to any other person. 

I remain. Sir 

Yours obediently, 

J. C. W. 


hancock’s steam-carriage inventions. 

TOOTHED GEAR FOR LOCOMOTIVES. 

coles’ friction-wheel carriages. — 
' whitelaw’s boiler feeding appa- 
ratus. 

Sir, — Sir J. Anderson’s steam-carriage 
boiler, described in No. 77 5 of your 
Journal, must be the invention of some 
one who is ignorant of the improvements 
that have taken place in steam- carriage 
boilers ; the inventor of such a boiler, 
instead of advancing, is retrograding. If 
the intended company will not employ 
Walter Hancock’s simple and ingenious 
boiler, they had better keep the money 
intended for shares in their pockets, as 
no other boiler yet invented, but Mr. 
Hancock’s, will answer for locomotive 
purposes on common roads, and they 
cannot make any modified plan of his 
boilers, without infringing his patent 
right. 

Walter Hancock’s improvements in 
the locomotive steam-engine are inge- 
nious, beautiful, and simple, and are 
nearly all applicable in those engines 
working on railroads ; his boiler is more 
simple than the tubular boiler, and equal- 
ly* if not more, efficient in generating 


steam in abundance, and rapidly, and is 
easier made, and kept in repair ; locomo- 
tive steam-engines with his improve- 
ments, would be much less likely to need 
repairs so often, as the present compli- 
cated railway locomotives do; and by 
adopting his improvements, the expense 
of such engines would be much reduced, 
both in prime cost, and in the outlay for 
repairs. 

I think as James Watt deserves the 
credit of being the great improver of the 
low-pressure steam-engine, and Treve- 
thick of being the great improver of the 
high-pressure steam-engine, so does 
Walter Hancock deserve to rank with 
them, as the great improver of the loco- 
motive steam-engine, and the high-pres- 
sure steam-boiler. In Luke Hebert’s Me- 
chanics 9 Encyclopedia your readers will 
find, in the article, “Railroads and Loco- 
motive engines, ” a very interesting ac- 
count of Walter Hancock’s improvements 
in those engines. The editor does full 
justice to them, he praises the improve- 
ments, and particularly points out the 
originality and value of nis boiler ; and 
generously advocates his cause, as the 
great improver of the locomotive steam- 
engine. 

In Nos. 784 and 786 of your Journal, 
I see some account of toothed wheel and 
pinion gear, proposed to be used in loco- 
motive steam-engines, instead of the 
crank. In the years 1835 — 6,the locomo- 
tive steam-engines, (of excellent work- 
manship), on the Baltimore and Wash- 
ington railroad, had vertical tubular boil- 
ers, and vertical cylinders ; the wheels 
were low, as far as I can remember, not 
more than two feet in diameter; the mo- 
tive power was communicated by toothed 
wheels and pinions, to the front wheels ; 
the speed was not great. 

Coles’s patent railway carriages, de- 
scribed in No. 773 of your valuable Jour- 
nal, is no improvement; I have little 
doubt but the axles of the friction wheels, 
and the rubbing of the wheels’ edges 
against the other axles, will increase the 
amount of friction, and make it greater 
than the friction would be with fewer 
large axles ; besides greater expense and 
complexity, and extra trouble required 
to keep them in order. 

Mr. Whitelaw’s plan for feeding steam- 
engine boilers, described in No. 769 of 
your Journal, I dare say would answer 
very well, but it is far from simple as de- 
scribed in your Magazine, and will add 
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much to the cost of an engine ; besides 
requiring additional attention from the 
engineer who attends the engine to which 
his plan is applied. 

I remain, Sir, 

Yours faithfully, 

Arthur Trevelyan. 

Anglesey, Sept. 28, 1838. 


APPARATUS FOR REGISTERING SPEED 
OF STEAM VESSELS. 

Sir, — I take the liberty of sending 
you a plan for an apparatus for conti- 
nuously registering the rate a vessel 
passes through the water, considering 
that its importance will claim a place in 
your columns. The principle is the re- 
gulating the escapement of a motive force, 
which may be acquired by increasing 
the tension of a spiral spring, similar to 
that of a common clock. The escape- 
ment of a common watch or clock is re- 
gulated by the constant action and re- 
action of the balance-wheel or pendulum. 
The escapement may be quickened, re- 
tarded, or entirely stoped, and the whole 
movement regulated accordingly. My 
plan is to effect this regulation dv means 
of a rod which ascends and descends 
according to the speed of the vessel. 
This action is transmitted to the rod by 
the force of the current passing the ves- 
sel, or by the velocity of the vessel pass- 
ing through the water, the results being 
the same. The method I propose for 
ascertaining the velocity of the vessel is 
by placing a metal blade or plate to op- 
pose the current, and measuring the 
pressure against it by means of a spiral 
spring, placed so tnat the contraction 
shall measure the pressure. The faster 
the vessel passes through the water the 
stronger the current, and consequently, 
the more powerful the pressure the 
spring is contracted, and the rod de- 
scends. When the current, or the speed 
of the vessel decreases, the pressure also 
decreases, and the spring being relieved 
the rod ascends. 

The following plan may enable the 
principle to be better understood. The 
regulation of the escapement may be 
otherwise managed than here shown, Jt 
is merely drawn to show the principle. 

A, the side view of the metal blade or 
plate ; B, the joint ; C' m C, the crank ; D 
a chain fixed to the crank and the rod 
E ; E, the rod $ F, the spiral spring ; G, 
a common balance-wheel, similar to that 
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of a common watch with a pendulum 
spring ; H, a segment of a wheel with a 
projecting leaf with a notch in it, 1, to 
receive the pendulum spring, so that by 
the rising and falling of the rod the 
notch is moved, and so lengthens and 
shortens the pendulum spring, and re- 
gulates the escapement. 

I am. Sir, 

Your obedient servant, 

A. J. Murray. 

17, Camden Cottages, Camden New Town, 
September 15, 1838. 


INTELLECTUAL TASTES IN ARTISANS. 

The labourers in the great cause of 
popular enlightenment have been steadily 
pursuing their course for some years. 
Their object is not indeed one to be 
suddenly gained, but of the seed sown 
it is reasonable to look for some fruits 
arising as time passes cn. The fol- 
lowing instances of intellectual tastes 
and pursuits in artisans will, it is hoped, 
be acceptable to those who rejoice to 
recognise in all, without regard to station 
in the world, the possession and the use of 
understanding. Two artisans in work- 
ing trim, though on a holiday, were in- 
tently conversing together the other day, 
as they walked near London Bridge. A 
passer-by heard from one of them the 
words, “I always think of Julius Caesar.” 
Whether the reference was made to point 
the moral of the vanity of ambition ; — 
whether Caesar’s bridge-building achieve- 
ments were contrasted with those of the 
constructor of the grand pile over which 
the conversing parties had just passed ; 
or whether tne view of the Greenwich 
railroad suggested the idea of the Romans 
and their road-making, is immaterial to 
our purpose. The fact remains ; in these 
our days, the mechanic conversing with 
his friend, is not confined in his topics 
to his shop, his home, or his ale-house, 
but thinks and speaks of Julius Caesar. 

On a certain green-painted door in the 
neighbourhood of Bethnal Green was 
lately to be seen, written roughly in chalk, 
the following problem : — “ What sum 
at the same per cent, will amount to 
£78 8s. in two years? No guessing— show 
a theorem!” Virgil’s first kndwn couplet 
(and that by no means a very poetical 
one) is said to have been postea on the 
gate of Augustus. And here we have 
the enthusiasm of a young mathematician 


delighted, as all young mathematicians 
are with their first introduction to arith- 
metical and algebrical problems. May 
he, like the poet, rise by degrees to higher 
themes! We liked the mathematical 
exactness of the question — “ no guessing 
—show a theorem!” and should cer- 
tainly have been tempted to answer the 
question on the spot but for want of 
chalk.* 

A few years since the people of Hull 
determined to erect a column to the 
memory of their townsman, Wilberforce. 
Among the lookers-on who were one day 
witnessing the process of pile-driving for 
the foundations, there arose a discussion 
as to the utility of such erections. One 
observed, that they were at any rate good 
for trade, as affording employment. His 
neighbour suggested, not in the exact 
words, but to their effect, that the re- 
productive employment of capital was 
the best. He did not go on to discuss 
the utility of sinking capital thus as an 
incentive to public and social virtue : but 
it was a good deal to have advanced thus 
far. The political economy sounded not 
the worse for its coming, in homely 
phrase, from a man in a fustian jackets 
We hope he may be as clear-headed and 
well informed, on the subject of wages 
and commercial intercourse, and his 
knowledge will be useful to his neigh- 
bours as well as improving to his own 
mind. 

These instances of interest taken by 
labouring men in intellectual pursuits 
have occurred within a short time to one 
observer. How widely then is it rea- 
sonable to suppose these tastes are 
spread ! Nor least is it pleasing to ob- 
serve the simple and unostentatious man- 
ner in which they are manifested. Here 
at least there is nothing of the pride of 
knowledge and the pedantic love of dis- 
play, to which, perhaps, is mainly owing 
the appearance of absurdity in the at- 
tempts which are occasionally made to 
throw ridicule on the propagators of 
knowledge, by putting scientific language 


* A solution of the problem is here added- 
Let a -= the sum required 
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into the mouths of the people. Hear 
them talk in their own plain and expres- 
sive way, of subjects which you are used 
to see treated only in the language of 
books, and ridicule is the last idea which 
will arise in your mind. Knowledge, 
evidently, digested and fairly applied, 
commands respect in all stations ; and 
whether it appears among our labouring 
brethren in the shape of history, mathe- 
matics, or political ecotiomy,in all shapes, 
at all times, it is welcome ! May all 
manifestations of it encourage those to 
whose exertions it is in any measure to 
be attributed, to new and greater labours 
in so high and holy a cause ! These are 
hardly the beginning ; the end — who 
shall imagine? 

W. Rees. 

2 t Holles-street, Clare Market. 


trEvelyan’s printing press. 

[From the Report of the Cornwall Polytechnic 
Society.] 



The framing of this press was of the or- 
dinary construction. The improvement 
consisted m the arrangement of its levers, 


for giving and regulating the pressure. These 
levers are contained in the hollow of the 
piston, and are shown in the above figure 3 
a, b, c, are the principal levers. That marked 
«, is jointed to the head of the press, the 
lower part of c, is jointed to the back of the 
platin, and b is placed between them, and 
works in sockets on their opposite ends. 
The crooked arm, d, is merely intended to 
change the direction of the force, and to in- 
crease the leverage ; any power appHed at 
its lower end causes the lever, b , to turn to- 
wards a vertical position, and at the same 
time, brings the others nearer to the same 
tine. This, of course, forces the platin down 
on the type, with a pressure which increase! 
rapidly as it descends, a quality which ren- 
ders this arrangement very efficient for 
printing purposes, particularly as it admits 
of the nicest adjustment of power requisite 
for the different kinds of work. 


HOUSE-MOVING IN AMERICA. 

House-moving is curious, but it does not 
appear that much is gained by the process. 
A flooring of beams is introduced below the 
foundation of the house, and rests on three 
or more beams ; these beams resting on 
others, on which they are slid along, im- 
pelled by powerful screw-jacks, and by 
greasing the surfaces of the beams that 
come in contact. 

“ In consequence of the great value of la- 
bour. the Americans adopt, with a view to 
economy, many mechanical expedients, 
which, in the eyes of British engineers, seem 
very extraordinary. 

“Perhaps the most curious of these is the 
operation of moving houses, which is often 
practised in New York. Most of the old 
streets in that town are very narrow and 
tortnou8 ; and, in the course of improving 
them, many of the old houses were found to 
interfere with the new lines of street ; but 
instead of taking down and rebuilding those 
tenements, the ingenious inhabitants have 
recourse to the more simple method of mov- 
ing the whole, en masse, to a new site. This 
was, at first, only attempted with houses 
formed of wooden frame-work, but now the 
same liberty is taken with those built of 
brick. I saw the operation put in practice 
on a brick house, at No. 130, Chatham- ' 
street, New York, and was so much inte- 
rested in the success of this hazardous pro- 
cess, that I delayed my departure from New 
York for three days, in order to see it com- 
pleted. The house measured 50 feet in 
depth, by 25 feet in breadth of front, and 
consisted of four stories, two above the 
ground floor, and a garret story at the top 
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the whole being surmounted by large chim- 
ney stacks. This house, in order to make 
room for a new line of street, was moved 
back 14 feet 6 inches from the line which 
the front wall of the house originally occu- 
pied ; and as the operation was curious, and 
exceedingly . interesting in an engineering 
point of view, I shall endeavour to describe 
the manner in which it was accomplished. ” 

. After describing ,the operation, Mr. Ste- 
venson proceeds : — 

“ The operation is attended with very 
great risk, and much caution is necessary to 
prevent accidents. Its success depends 
phiefly upon getting a solid and unyielding 
base for supporting the screw-jacks, and for 
the prolongation of the beam to the new site 
which the house is to occupy. It is further 
of the utmost importance that, in working 
the screws, their motion should be simulta- 
neous, which, in a range of 40 or 50 screw* 
jacks, is not very easily attained. The ope- 
ration of drifting the holes through the 
walls also requires caution, as well as that of 
removing the intermediate pieces between 
those of the beams, which pass through both 
walls. The space between the beams is only 
2 feet, and the place of the materials re- 
moved is, if necessary, supplied, while the 
house is in the act of moving, by a block of 
wood which rests on the beams. The screw- 
jacks. by which the motion is produced, re- 
quire also to be worked with the greatest 
caution, as the cracking of the walls would 
be the inevitable consequence of their ad- 
vancing unequally. 

Notwithstanding the great difficulty at- 
tending the successful performance of this 
operation, it is practised in New York with- 
out creating the least alarm in the inhabit- 
ants of the houses, who, in some cases, do 
not even remove their furniture while the 
process is going forward. The lower part 
of the house which I saw moved was occu- 
pied as a carver and gilder’s shop ; and, on 
Mr. Brown, under whose directions the 
operation was proceeding, conducted me to 
the upper story, that he might convince me 
that there were no rents in the walls or ceil- 
ings of the rooms, I was astonished to find 
one of them filled with picture frames and 
plates of mirror glass, which had never been 
removed from the house. The value of the 
mirror glass, according to Mr. Brown, was 
not less than 1500 dollars, which is equal to 
about 300/. sterling ; and so much confi- 
dence did the owner of the house place in the 
success and safety of the operation, that he 
did not take the trouble of removing his 
fragile property. I understood from Mr. 
Brown, that the whole operarion of remov- 
ing this house, from the time of its com- 
mencement till its completion, would occupy 


about five weeks ; but the time employed in 
actually moving the house 14£ feet, was 
seven hours. The sum for which he had 
contracted to complete the operation was 
1000 dollars, which is equal to about 200/. 
sterling. Mr. Brown mentioned, that he 
and his father, who was the first person who 
attempted to perform the operation, had fol- 
lowed the business of 4 house-movers’ for 
fourteen years, and had removed upwards 
of 100 houses, without any accident, many 
of which, as in the case of the one I saw, 
were made entirely of brick. I also visited 
a church in ‘Sixth’ Street, capable, I should 
think, of holding from 600 to 1000 persons, 
with galleries and a spire, which was moved 
1100 feet ; but this building was composed 
entirely of wood, which rendered the opera- 
tion much less hazardous. — Stevenson's En- 
gineering qf America, 


ROAD-MAKINO IN AMERICA. 

The roots of the felled trees are often not 
removed ; and in marshes, where the ground 
is wet and soft, the trees themselves are cut 
in lengths of about 10 or 12 feet, and laid 
close to each other across the road, to pre- 
vent vehicles from sinking ; forming what is 
called in America a “ Corduroy road,” over 
which the coach advances by a series of 
leaps and starts, particularly trying to those 
accustomed to the comforts of European 
travelling. 

Some interesting experiments have lately 
been set on foot at New York, for the pur- 
pose of obtaining a permanent and durable 
City road, lor streets over which there is a 
great thoroughfare. The place chosen for 
the trial was the Broadway, in which the 
traffic is constant and extensive. 

The specimen of road-making first put to 
the test was a species of causewaying or 
pitching ; but the materials employed are 
round water-worn stones, of small size ; and 
their only recommendation for such a work 
appears to be their great abundance in the 
neighbourhood of the town. The most of 
the streets in New York, and, indeed, in all 
the American towns, are paved with stones 
of this description ; but owing to their small 
size and round form, they easily yield to the 
pressure of carriages passing over them, and 
produce the large ruts and holes for which 
American thoroughfares are famed. To form 
a smooth and durable pavement, the pitch- 
ing' stones should have a considerable depth, 
and their opposite sides ought to be as near- 
ly parallel as possible, or in other words, the 
stones should have very little taper. The 
footpaths, in most of the towns, are paved 
with bricks set on edge, and bedded in sand, 
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similar to the “ clinkers,” or small, hard- 
burned bricks, so generally used for road- 
making in Holland. 

The second specimen was formed with 
broken stones; but the materials, owing 
chiefly, no doubt, to the high rate of wages, 
are not broken sufficiently small to entitle 
it to the name of a *• Macadamised road.” 
It is, however, a wonderful improvement on 
the ordinary pitched pavement of the coun- 
try ; and the only objections to its general 
introduction, as already noticed, are the 
prejudicial effects produced on it by the very 
intense frost with which the country is vi- 
sited, and the expense of keeping it in re- 
pair. 

The third specimen is rather of an origin- 
al description. It consists of a species of 
tessellated pavement, formed of hexagonal 
billets of pine wood, measuring 6 inches on 
each side, and 12 inches in depth. From the 
manner in which the timber is arranged, the 
pressure falls on it parallel to the direction 
in which its fibres lie ; so that the tendency 
to wear is very small. The blocks are coated 
with pitch or tar, and are set in sand, form- 
ing a smooth surface for carriages, which 
pass easily and noiselessly over it. There 
can be no doubt of the suitableness of wood 
for forming a roadway ; and such an im- 
provement is certainly much wanted in all 
American towns, and in none of them more 
than in New York. Some, however, have 
expressed a fear that great difficulty would 
be experienced in keeping pavements con- 
structed in this manner in a clean state, and 
that, during damp weather, a vapour might 
arise from the timber, which, if it were 
brought into general use, would prove hurt- 
ful to the salubrity of large towns. 

In the northern parts of Germany, and 
also in Russia, wooden pavements are a 
good deal used. My friend, Dr. D. B. Reid, 
informs me that at St. Petersburg, a wooden 
causeway has been tried with considerabla 
success. The billets of wood are hexagonal, 
and are arranged in the manner of the Ame- 
rican pavement. At first, they were simply 
embedded in the ground; but a great im- 
provement has been introduced, by placing 
them on a flooring of planks laid horizon- 
tally, so as to prevent them from sinking 
unequally. This has not, so far as I know, 
been done in America. — Stevenson* s En- 
gineering of America. 


AMERICAN STEAM-BOILER EXPLOSIONS.— 
AN ACT POR INSTITUTING EXPERIMENTS 
UPON SAFETY APPARATUS. 

An Act authorising the appointment of 
persons to test the usefulness of invention 
to improve and render safe the boilers of 
steam -engines. against explosions. ~ 


Be it enacted by the Senate and House 
of Representatives of the United States of 
America in Congress assembled, That the 
President of the United States be, and he 
hereby is, authorised to appoint three per- 
sons, one of whom at least shall be a man 
of experience and practical knowledge in the 
construction and use of the steam-engine, 
and the others, by reason of their attain- 
ments and science, shall be competent 
judges of the usefulness of any invention 
designed to detect the causes of explosion 
in the boilers ; which said persons shall 
jointly examine any inventions made for the 
purpose of detecting the cause and prevent- 
ing the explosion of boilers, that shall be 
presented for their consideration ; and if 
any one or more of such inventions or dis- 
coveries justify, in their judgment, the ex- 
periment, and the inventor desires that his 
invention shall be subjected to the test, 
then the said persons may proceed and order 
such preparations to be made, and such ex- 
periments to be tried as in their judgments 
may be necessary to determine the cha- 
racter and usefulness of any such invent 
tion. 

Sec. 2. The said Board shall give notice of 
the time andplace of their meeting to examine 
such inventions, and shall direct the prepara- 
tions to b e tried , at such place as they shall deem 
most suitable and convenient for the pur- 
pose ; and shall make full report of their 
doings to Congress at their next session. 

Sec.3. To carry into effect the foregoing ob- 
jects, there be, and hereby is, appropriated out 
of any money in the Treasury not otherwise 
appropriated, the sum of six thousand dol- 
lars ; and so much thereof as shall be ne- 
cessary for the above purposes shall be 
subject to the order of the said board, and 
to defray such expenses as shall be incurred 
by their direction, including three hundred 
dollars to each, for his personal services and 
expenses : Provided however , And their 
accounts shall be settled at the Treasury, in 
the same manner as those of other public 
agents. 


THE CANAL LIFTS ON THE GRAND WESTERN 
CANAL : BY JAMES GREEN, M. INST. C. E. 

[From the Proceedings of the Inst, of Civ. Eng.] 

The lift which is the subject of the follow- 
ing paper was erected by Mr. Green in the 
year 1835, on the Grand Western Canal, and 
has been in operation ever since. Lifts are 
not intended to supersede the use of canals 
in all cases, but in those in which a consi- 
derable ascent is to be overcome in a short 
distance, and in which the water is inade* 
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quit* to the consumption of a common 
lock, or in which the funds are inadequate 
to the execution of the work on a scale 
Adapted to such locks. 

This lift is 46 feet in height, and consists 
of two chambers, similar to those of a com- 
mon lock, with a pier of masonry between 
them ; each chamber being of sufficient di- 
mensions to admit of. a wooded cradle, in 
which the boat to ascend or descend floats. 
The cradle being on a level with the pond 
of the canal, a water-tight gate, at the end 
of the cradle, and of the pond of the canal, 
is raised up, and leaves the communication 
betwixt the water in the canal and in the 
cradle free, and the boat swims into or out 
of the cradle. 

The cradles are balanced over three cast- 
iron wheels of 16 feet in diameter, to the 
centre of one of which is fitted spur and 
bevil gear, so that the motion may be given 
by machinery worked by the hand, without 
any preponderating weight of water in the 
cradle, when scarcity of water renders this 
necessary. To this hand gear in also at- 
tached brake-wheels and a brake-lever for 
regulating the motion. 

It is obvious that the weights of the ad- 
ditional length of the suspending chains on 
the side of the cradle which is the lowest, 
must be counterbalanced ; for this purpose 
there is attached, to the under-side of each 
cradle, a chain of equal weight per foot with 
the suspending chain, and this elongates un- 
der the ascending, and is shortened under 
the descending cradle ; thus the disparity in 
the weights due to the suspending chain is 
obviated. 

It is so arranged that the water in the up- 
per cradle is about two inches below the 
level of the water in the pond ; the conse- 
quence of which is, that the upper cradle 
has a slight preponderance first, sufficient to 
set the machinery in motion ; the weight of 
this water is generally about one ton ; it 
may however be regulated at pleasure. 

The strength of materials is the great de- 
sideratum in machinery of this nature, and 
though the lift here described is but 46 feet, 
and the boats about eight tons, the same 
method is applicable to much greater heights 
and larger tonnage. The advantages of these 
lifts over common locks are, great economy 
of construction, and a great saving of time 
and water. 

The time occupied in passing one boat up 
and another down this lift of 46 feet is three 
minutes, whereas thirty minutes would be 
required to attain the rise of 46 feet by 
locks ; thus the saving in time amounts to 
9’10ths for boats of eight tons. 

The quantity of water consumed is about 
two tons for eight tons of cargo, whereas in 
common locks it is about three tons of wa- 


ter per ton of cargo ; the saving is, there- 
fore, 22 parts out of 24, or very nearly 92 
per cent. If the trade were all downward, 
there would, by the use of the lifts, be car- 
ried from the lowest to the highest level of 
the canal, a quantity of water equal to the 
loads passed down. 

Mr. Green stated thatin some parts of the 
canal it had been found impracticable to get a 
sufficient drain to empty the chamber — they 
were compelled, therefore, to use a half-loek 
of eighteen inches fall ; that there were seven 
lifts and one inclined plane on the canal, effect- 
ing a rise of 262 feet in eleven miles. That he 
should not recommend them as applicable to 
boats of more than 20 or 30 tons. The 
width of larger boats was an obstacle. They 
were extremely advantageous for narrow 
canals ; for boats of 50 or 60 feet in length, 
and about 30 tons. 

Mr. Parkes remarked, that he considered 
the question of narrow canals as a most im- 
portant one — the advantages to be derived 
from narrow canals was a subject to which 
sufficient attention had not been paid. 

The President called attention to the re- 
mark in Mr. Green’s paper respecting the 
quantity of water carried up from one level 
to another in a downward trade wherever 
these lifts are used ; then a coal country on 
a high level may supply itself with as much 
water as it sends down coal. The subject 
of inclined planes being alluded to, especi- 
ally those of the Morristown Canal of 200 
feet each, where a rise of 1600 feet is effected 
by eight inclined planes, Mr. G. remarked, 
that more water and time must be expended, 
the friction and length being much greater. 
In the lifts there was only as much water 
consumed as was equal to the load, but that 
he should not consider them as practically 
applicable to more that 60 or 70 feet. Fa- 
vourable levels with ascents of more than 60 
or 70 feet could seldom be found ; could he 
have had the choice of the line in this par* 
ticular instance, he should have effected by 
four lifts the rise for which seven are now 
employed. 


rbndbl’s floating bridge across thr 

HAMOAZB FROM DR VON PORT TO TOR- 

POINT. 

[From the Minutes of Proceedings of the Institution 
of Civil Engineers.] 

The floating bridge now described is used 
as a system of communication betwixt the 
opposite shores of the Tamer, a little to the 
north of Devonport. The width of the river 
at this site is 2550 fleet, at high water, and 
its greatest depth at spring tides 96 fleet. 
The ordinary velocity of the stream is 3$ 
knots an hour, but under heavy land floods, 
it is increased to 5 knots* The line of pas- 
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sage If directly at right angles to the current ; 
this, combined with the exposure of the site, 
and the rapidity of the current, rendered an 
attempt to apply a twin boat, similar to those 
at Dundee, a total failure. 

The floating bridge is a large flat-bottomed 
vessel, of a breadth or width nearly equal to 
its length, namely, 60 feet long, and 50 feet 
wide, divided in the direction of its length 
into three divisions, the middle being ap- 
propriated to the machinery, and each of the 
side divisions to carriages and traffic of all 
kinds. These side divisions have decks, 
raised from 2 feet to 2 feet 6 above the line 
of floatation, and carriages, horses, &c. pass 
on and off the deck by strong commodious 
platforms or draw-bridges, communicating 
with the landing-places, and over which car- 
riages of all kinds drive on and off the 
bridge without difficulty or inconvenience. 

The bridge is guided in its passage by two 
chains, which, passing through it, over cast- 
iron wheels, are laid across the river, and 
secured to the opposite shore ; thus forming, 
as it were, a road, along which the bridge is 
made to travel forward and back from shore 
to shore. The peripheries of the wheels are 
cast with sockets, fitted to the links of the 
chain, so that when the wheels are stationary 
the bridge is moored by the chains ; when the 
wheels revolve, the bridge moves in the op- 
posite direction. Two steam engines, of 1 1 
horse power each, are employed to turn these 
wheels. The author then describes the de- 
tails of the wood- work, and the dimensions 
of the several parts ; the draw-bridge, and 
the landing-places, qr inclined planes, formed 
on each shore ; the galleries ; the engine- 
house and machinery ; the chains and balance 
weights; the accommodation, and regulations 
of the bridge. 

The peculiar feature in these works are 
the balance weights. There would have been 
great difficulties in fixed moorings ; the ends 
of the chains are attached to weights, sus- 
pended in shafts 16 feet square, and 20 feet 
deep, sunk in the landing-place above high 
water mark. The weights are cast-iron boxes, 
loaded with about five tons each. Thus the 
additional length, requisite when the vessel 
is in the middle of the river, is obtained. 
Were the chains fixed to the shores, they 
would be too short, and consequently unne- 
cessarily strained at this time, or so long as 
to allow the vessel to make lee way in her 
approach to the landing-place. This is al- 
together avoided by the balance weights ; for 
as the vessel leaves the shore, the weights 
rise, and the chains lengthen, so as to adjust 
themselves to an easy curve ; and as it ap- 
proaches the other shore, the balance weights 
on that side fall, the chains are shortened, 


and the draw-bridges or platforms are 
brought straight and steadily to the landing- 
places. 

The economy, both as regards first cost 
and annual expenses of these floating- 
bridges, no less than their superior accommo- 
dation to every other mode of crossing 
estuaries, has already given Mr. Rendel the 
opportunity of establishing several : the latest 
was that at Southampton, across the Itchin 
ferry, over which there are 12 coaches daily, 
and great carriage traffic, although the public 
have the option of crossing a fixed bridge 
over the same river, and only a short distance 
farther round. 

The Lords Commissioners of the Admir- 
alty having sanctioned the establishment of 
a similar bridge across Portsmouth Harbour 
from Portsmouth Point to Gosport Beach, and 
a bill is nowbefore Parliament to incorporate 
a company for carrying the work into effect. 
The great national importance of this har- 
bour, and the well-known jealousy of the 
Board of Admiralty in all matters connected 
with its economy, furnish the best proof that 
these bridges, though requiring chains to be 
laid across the river, do not occasion the 
slightest impediment to the navigation or 
tidal currents. 

Mr. Rendel stated that the chains were 
kept bright by the rubbing which they re- 
ceived on the bed of the river. The bed, con- 
sisting of mud and not of gravel, the chains 
only scoured, and did not perceptibly wear. 
The chains, which have been in use four 
years, have not been sensibly diminished. 
They had tried chilled segments — these wore 
the chains ; they consequently returned to 
good grey iron. Three sets of segments are 
worn out in the course of a year. In reply 
to a question respecting the deviation of the 
bridge under the action of the wind and cur- 
rent, Mr. R. stated, that he had never 
known it diverge more than by its breadth, 
or, 50 feet ; owing to the particular form of 
the bridge, and the small draft of water, the 
current had but little effect. 

The usual weight of the balance boxes is 
five tons ; but in hard weather, it is usual 
to add a ton more. He conceived that no 
comparison could possibly be instituted be- 
twixt the relative advantages of the floating 
bridge and the twin boat ; the latter requir- 
ing very expensive wharfs — those at Dundee, 
for instance, having cost upwards of 25,000/., 
and still there is much attention and caro 
required in bringing the boats to their piers. 
But the floating bridge requires no such ex- 
pensive appendages ; the chains on which it 
works, when the wheels are in motion, be- 
coming the most secure fastening when the 
engines are stopped. The chains also act 
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as a pilot and crew, two persons only being 
required in a vessel of this kind, viz. an 
engine-man and one on the decks to attend 
to the drawbridges. 

Mr. Vignoles remarked, that the plan 
now proposed would obviate many diffi- 
culties which occurred in the case of rail- 
roads ; there were many situations in which 
the floating bridge might be adopted with 
great service, and he could not refrain 
from expressing his admiration of the great 
forethought, skill, and design, which were 
here exhibited ; at the minuteness with which 
the details had been studied; and, not the 
least, the adaptation of the balance weights 
for the chains ; the chains not having elon- 
gated, proves of itself how completely they 
answered their intended purpose. 

On a subsequent occasion Mr. Rendel 
remarked, that as the same velocity could 
not be acquired in the manner proposed as 
by a paddle-boat, the question to be con- 
sidered was, as to the advantage of employ- 
ing the floating bridge in preference, in par- 
ticular cases. They had to consider to what 
width of ferry the floating bridge is appli- 
cable; what the maximum velocity; what 
the expense of piers for paddle-boats. The 
great disadvantage of paddle-boats results 
from the difficulty of making fast, and of 
getting the cargo on and off. If we take as 
the measure of advantage the facility af- 
forded by the floating bridge, then its supe- 
riority is very great. But the question is 
one of time, as well as of accommodation. 
He was of opinion, that a velocity of more 
than eight miles could not be attained by 
these boats. Now if a paddle-boat could be 
impelled ten miles an hour, the time of land- 
ing, which would amount to ten minutes, 
would compensate for the increased speed. 

He conceived that the chain might be ap- 
plied to a distance of three miles ; the time 
of crossing and the expense of the chain 
were the only limits. Mr. Parkes remark- 
ed, that Mr. Rendel undervalued the ad- 
vantages of his plan. In crossing the Mer- 
sey, for instance, excepting at high and low 
water, they had to run up or down, whereas 
the floating bridge would go straight across. 
There was great loss of time and uncertainty 
with the paddle-boats. They were frequently 
only a quarter of an hour in crossing the 
Mersey, but he had himself been three 


quarters of an hour in crossing from Liver- 
pool to Birkenhead. A simple beach being 
sufficient for landing was a great gain, whereas 
to get paddle-boats alongside, extensive and 
expensive piers are required. 


NOTBS AND NOTICBS. 

Steam Navigation to India. — Captain Sir John 
Ross passed through this town the other day on 
his return from Greenock, whither he had gone to 
inspect a splendid steamer, built for the company 
by Messrs. Scotland and Sinclair, of that town. 
This beautiful ship will be launched in about a 
month from the present date, and will be ready to 
sail for Calcutta direct or shortly after Christmas 
next, calling only at Hout’s Bay, Cape of Good 
Hope. In extreme length the said vessel is 201 ft., 
in breadth 40, in depth 25, measuring 1,200, and 
will carry 1,500 tons, with accommodation for 150 
assengers. Her name, we believe, has not yet 
een fixed ; but, be this as it may, she will be the 
first of a mpst superior line of steamers direct to 
Calcutta — itself a very high achievement, which the 
uncertainty of the Red Sea route is daily rendering 
of increased moment.— Dumfries Courier. 

Discovery of a New Continent. — M. Doubouzel, 
an officer on board the Zelle (the expedition to the 
South Pole), has written a letter, dated Valparaiso, 
March 30, confirming the details given by M. D. 
D’Urville. A new circumstance mentioned by him 
is the discovery of a great continent to the south of 
South Shetland. “ We carefully explored and de- 
determined,” says that officer, “ forty leagues of 
coast, notwithstanding the surrounding ice. This 
discovery is a real service to nautical and geogra- 
prical science .” — Le Constitutionnel, Sept. 30. 

The Royal William, which left Liverpool on her 
second voyage for New York on the 21st ultimo, 
had on board 67 cabin passengers. The amount of 
fares for passengers, freight, cargo, parcels and 
letters, considerably exceeded 3,000/. She carries 
also with her 40 tons of the new scientific and use- 
ful invention, for which Mr. C. W. Williams, the 
able and enterprising manager of the City of Dub- 
lin Steam Packet Company, has lately obtained a 
patent. From the circumstance of each ton of this 
discovery being able to do the work of three of the 
common coal, the proprietors of the vessel have 
been enabled this voyage to take 50 tons of cargo, 
with the full complement of passengers. 

Description of Fuel. 

Tons. Cwt. Qr. lb. 

Coal 310 . . 14 . . 1 . . 0 

Peat stone ftiel 32 . . 1 . . 0 . . 7 

Total 362 15 1 7 

Draught of water at starting. Feet. Inches. 
Lighter than on previous voyage . . 0 . . 6 

Forward .....13 .. 11 

Aft 14 .. 4 

TheRailway Map of England and Wales continues 
on sale, in a neat wrapper, price 6d. j and on fine 
paper, coloured, price Is. 


£*• British and Foreign Patents taken out with economy and despatch ; Specifications , Disclaimers, and 
. Amendments , prepared or revised; Caveats entered; and generally every Branch of Patent Business 
promptly transacted. A complete Vst of Patents from the earliest period (15 Car . II. 1676,,) to the present 
time may be examined. Fee 2s. 6d. ; Clients , gratis. 
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Office, No. 6, Peterborough -court, between 135 and 136, Fleet-street. — Sold by A. it W. Galignani, 
Rue Vivienne, Paris. 
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REPORT OF THE COMMITTEE OF THE FRANK- 
LIN INSTITUTE ON THE EXPLOSIONS OF 
STEAM BOILERS, OF EXPERIMENTS MADE 
AT THE REQUEST OF THE TREASURY DE- 
PARTMENT OF THE UNITED STATES. 

PART II. CONTAINING THE REPORT OF 
THE SUB-COMMITTEE TO WHOM WAS RE- 
FERRED THE EXAMINATION OF THE 
STRENGTH OF THE MATERIALS EMPLOYED 
IN THE CONSTRUCTION OF STEAM BOILERS . 

[From the Franklin Journal.'] 

The sub-committee, to whom was refer- 
red the examination of the strength of ma- 
terials employed in the construction of Steam 
Boilers, beg leave to submit the following 
report : — 

While it is important to know the causes 
which may produce a dangerous develope- 
ment of elastic forces in the interior of steam 
boilers, it is obviously not less so, to under- 
stand aright the efficacy of those means on 
which we rely for confining or controlling 
their energies, lienee, in investigating the 
causes of explosions, it is both natural and 
expedient to examine separately those facts 
and principles which concern the divellent 
and the quiescent forces respectively. The 
number and variety of circumstances, which 
affect the character and durability of mate- 
rials of which steam boilers are formed, are 
probably not less than of those which tend 
to modify the action of the fluids which 
they contain. In this view of the import- 
ance to be attached to the subject of the 
strength of materials, it may be considered 
remarkable, that while numerous investiga- 
tions have been made as to the causes of 
danger, so little should have been attempted 
in regard to the most direct and obvious 
means of security. Before the series of ex- 
periments here detailed had been commenced, 
the necessity for such an investigation had 
been repeatedly pointed out, in public and 
private lectures on the steam engine ; the 
reasons assigned for instituting the inquiry, 
being the very general and unsatisfactory 
nature of those results, which are given in 
practical treatises, respecting the strength 
of metals, as dependant on the mode of ma- 
nufacture, and on the different temperatures 
and other circumstances to which they are 
exposed. We had, it is true, a considerable 
number of results, obtained at different pe- 
riods, by experiments on the direct cohesion 
of wrought iron,* they were, however, in 


* The following brief Table contains some of the 
general results, obtained by different authors, as the 
strength of wrought iron. 


Name of the Experimenter. 


Muschenbroek 

Perronet — on square bars 
Perronet — on round bars. 
Buffon 


Strength in 
lbs. per sq, 
inch. 

TTwhior 

.. 61.083 
.. 60.086 
.. 84.730 


general, undertaken for purposes very dif- 
erent from those which prompted the present 
investigation. 

Few of the experimenters had in view the 
influence of temperatures on tenacity ; and 
even those data which they furnish for cal- 
culating the proper thickness of metal to be 
employed at ordinary temperatures, in con- 
structing steam boilers, are liable to much 
uncertainty, owing to the diversity in the 
results themselves. Laborious and pro- 
tracted as has been this investigation, 
still the practical importance of the subject 
has appeared to warrant a careful survey, 
and a diligent comparison of the various 
facts which might ip flue nee the practice of 
those who desire to attain a secure action in 
the steam boiler. 

Without entering, therefore, into all the 
delicate questions, which, had a mere scien- 
tific view been indulged, we might have 
been prompted to examine, it has been the 
aim of the committee to obtain and present 
such classes of facts as both scientific and 
practical men may make subservient to their 
respective purposes. 

The questions, which' in the course of this 
inquiry, it has been found necessary to in- 
vestigate, may be classed under three ge- 
neral divisions. 

1. Principal, 

2. Incidental, 

3. Subsidiary, 

1. Principal. — 1. What is the absolute 
tenacity per square-inch bar of rolled boiler 
iron, at ordinary temperatures, and to what 
irregularities is it liable ? 

2. The same for rolled copper ? 

3. Whafc is the effect of increased tem- 
perature on the tenacity of iron and copper? 

4. What in the tenacity of wrought iron, 
manufactured by other means than rolling 
into plates ; — as by rolling it into bars or 
rods, by hammering and wire-drawing ? 

5. What are the relative advantages of 
iron made by refining from different sorts 
of pig metal and their mixtures ? 


Name of the Experimenter. 


Poleni 

Rennie — on “ English iron” . . . . 

Brunei— 1 ' Best English” 

Brunei — *' Best-best English” . . 

Telford — Welsh iron 

Telford— Staffordshire iron 

Telford — Swedish iron 

Brown — Welsh iron 

Brown— Swedish 

Brown — Russian iron 

Martin — (Fr.) St. Chambaud iron 
Martin— Fourchambauldt iron . . . 

Martin — Superior English 

Martin — English best cable .... 
Rennie— Copper 


Strength in 
lbs. per sq. 

inch. 

7763 . 390 - 
.. 55.843 


72.352 

65.520 

60.928 

64.960 

57.075 

49.796 

59.472 

49.000 

47.964 

52.823 

49.251 

33J92 
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' 6* What is the comparative value of sheet 
iron manufactured by the processes of pud- 
dling, blooming, and piling respectively ; and 
in the last case, what influence have repeti- 
tions of the process ? 

7. What is the effect of piling into the 
same slab, iron of different degrees of fine- 
ness ? 

8. What is the comparative tenacity of 
foiled iron, in the longitudinal, diagonal, and 
transverse directions of the rolling respec- 
tively ? 

9. What influence may be produced, by 
long a^d repeated use, towards modifying 
the character of boiler iron ? 

II. Incidental. — 1 . What is the specific 
gravity of the specimens submitted to exami- 
nation ? 

2. What elasticity is found in the metals 
under different circumstances of the trial ? 

3. What relation exists between the force 
which will produce a permanent elongation 
in a bar, and that which will entirely over- 
come its tenacity ? 

4. What amount of elongation may the 
several kinds of metal undergo before frac- 
ture ? 

5. Does the amount of constriction or di- 
minution of area, at the section of fracture, 
bear any relation to the absolute strength 
of the metals, to the direction in which the 
strips are cut from the plate, to the breadth 
and thickness of the strips themselves, or to 
the temperature under which the trial is 
made ? 

6. What is the effect of the rivets on the 
total strength of a boiler ? 

III. Subsidiary. — 1. What is the friction 
of the apparatus employed to determine 
tenacities ? 

2. What is the amount of its elasticity ? 

3. W T hat is the latent heat of the vapour 
of water ? 

4. What is the specific heat of iron, cop- 
per and glass, respectively ? 

5. What is the rate of heating of a given 
mass of liquid, when subjected to the direct 
action of a solid of higher temperature ? 

6. At what rate will the same mass of 
liquid change its temperature by the action 
of air alone ? 

From the foregoing statement, it will be 
seen that more than 20 distinct topics have 
demanded the attention of the committee. 
They have felt strongly inclined to embrace 
some other points of great practical and 
scientific importance, but the time already 
unavoidably consumed, and the very limited 
means which the other branches of inquiry 
and experiment on explosion left to be ap- 
propriated to the purposes of this sub-com- 
mittee, compelled the relinquishment, for 
the present, of those objects which do not 


AS 

immediately concern the construction and 
use of steam boilers. 

The discussion of the questions above 
enumerated, will necessarily follow an order- 
somewhat different from that in which they 
are here stated. A view of the apparatus* 
employed by the committee, claims the first 
notice. The origin and preparation of the 
materials to be tested, will also precede the 
detail of experiments. 

Machine for proving the strength qf ma+ 
terials . — The apparatus used, by the com-, 
mittee, for the direct determination of the 
principal questions regarding the strength of 
the specimens submitted to examination, i| 
represented in plate I. (See front page). M is 
a strong frame of oak timber, the two longer 
sides five feet in length, 14 inches deep, and 
6inches thick. 

The two shorter, or end pieces, which 
project beyond the sides to the distance of 
3 inches, are each two feet 8 inches long, 
seven and a half inches thick, and 14 inches 
deep. 

Between the two side pieces, (one of 
which is in the figure removed, to exhibit 
the interior or working parts,) is a space 
14£ inches wide, affording room for a screws 
cross-head, guide-rods, connecting blocks and 
wedges, to hold the specimens under trial j 
and also for the heating apparatus in experi- 
ments at high temperatures. 

These four massive blocks or beams of 
timber are held together by strong screw 
bolts, passing through mortises in the end 
pieces, along tenons into screw nuts im- 
bedded in the timber of the longitudinal 
beams. The frame is supported, as repre- 
sented in the figure, by four firm trussel legs, 
6 inches square, tied together near the bot- 
tom, and fastened as well to the ties as to 
the frame above, by mortising and bolting. 
The top of the frame is 3 feet 8 inches above 
the floor on which the machine rests. 

Through one end A, of the frame M, 
about 6 inches below the top, and centrally 
between the two side beams of the frame, 
passes the screw S, 2f inches in diameter, 
and 3 feet long, cut into threads -&ths of an 
inch apart. Near the head of the screw is 
a neck turned rather deeper than the threads, 
to allow a clamp collar to embrace it ; which, 
together with a strong cast iron plate, against 
which the head of the screw works, prevents 
any longitudinal motion of the screw itself. 

N is the box or nut of this screw, which 
by the revolution of S, either approaches to 
or recedes from the end A of the frame ; 
8 a, are two guide-rods, one on each side of 
the screw, level with its axis and near the 
inner faces of the longitudinal beams of the 
frame, serving to support a cross head that 
contains in its central ring the nut N, and 
B 2 
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embraces by loops at its extremities the two 
guide-rods. The purpose of these loops is 
to prevent the nut from turning by the re- 
volution of the screw. 

The cross head thus secured is united by 
two strong straps or bars of iron * *, 2 in- 
ches wide by half an inch thick, to a block 
of iron b, which is also furnished with two 
projecting arms that rest on the guide-rods 
already described. This block as well as 
the two others b' and b", is 4 inches long, 
4 inches deep, and If inches thick, being 
perforated centrally in the direction of its 
thickness with a hole in the form of the 
frustum of a square pyramid, the purpose 
of which is to admit of wedges placed within 
them to hold the bars of metal under trial. 
A more detailed description of these will be 
given hereafter. 

The block h ' is connected to b by a sepa- 
rate pair of straps i s, and has arms reposing 
on the guide-rods, or when necessary, ad- 
mitting a vertical semi-revolution, so as to 
be laid over backward between the straps 
t *. This latter disposition of the block b' 
was made whenever specimens of 20 or 30 
inches in length were to be tried ; but when 
those of only a few inches in length were 
under trial, b ' was used in the position re- 
presented in the figure. 

The block b" is connected by the strong 
iron straps i" i", which pass freely through 
a suitable opening in the head B of the 
frame, to the lever L. One of these straps 
is seen at e, the other being on the posterior 
side of the lever, with which they are united 
by means of a steel bolt turned with care 
and well polished. The straps are kept in 
place by a head, screw nut and washers, on 
the bolt. This lever is of the rectangular 
kind, the longer arm being horizontal, the 
shorter vertical, and the angular point being 
in the axis of a second or lower bolt which 
serves as a fulcrum. 

At the end next the frame, the lever has 
a breadth or depth of 7 inches and a thick- 
ness of 1 inch. Towards the opposite ex- 
tremity or that on which the weights are 
placed, it diminishes to a breadth of 4 in- 
ches, and a thickness of fths of an inch. 
The upper edge of the beam is straight to 
within 24 inches of the broader end, where 
it curves upwards, affording a massive sup- 
port for the upper bolt already described. 
In a vertical direction beneath the bolt, and 
in the prolongation of the upper straight 
edge of the lever, is the position already in- 
dicated, of the second steel bolt, serving for 
a gudgeon, on which the lever turns. The 
distance betwen the axes of the two bolts, is 
2.914 inches, which is therefore the length of 
the shorter arm of the lever. The bolts are 
very nearly of the same diameter, being 


each about 1.086 inches. The lower bolt 
rests against a plate of cast iron, having 
suitable projecting cheeks, with bearings 
adapted for its reception. 

A strap from the top of each cheek comes 
down over the bolt, and is fastened with a 
thumb screw, to prevent the lever being 
thrown out of place by the recoil of the 
machine. The two guide-rods 8 a, pass 
through this cast iron plate, as well as 
through that which serves as a collar to the 
screw head S, on the opposite end of the 
frame. The lever is formed of the best 
wrought iron, and weighs 164-^ pounds, the 
matter being so distributed that if not neu- 
tralised by counter weights, its effect in 
straining any bar attached horizontally to 
the upper bolt would have been equal to 
2495£ lbs. To obviate this, and to prevent 
the weight of the lever from adding anything 
to the friction, it is accurately counter- 
poised by means of weights C and C,' cor- 
responding to the parts of its mass which 
they are respectively required to sustain. 
Thus the weight of C, the larger counter- 
poise, is 103 pounds 12 ounces, that of C' 
60 pounds 7 ounces. The former is, how- 
ever, increased to counterpoise likewise, 
one-half the weight of the two straps i" i", 
the other half resting, as will be seen, on 
the horizontal guide-rods s s' 

The axes of the pulleys p p' t over which 
the cords r r' pass, are furnished with ca- 
vities to receive steel pivot-points, in order 
to reduce, as far as practicable, the friction 
of these parts. The diameter of these pul- 
leys is 12 inches. 

The iron stirrup, to which the cord r is 
attached, is applied to the lower bolt or ful- 
crum of the lever, the projecting ends of 
which roll on straight, horizontal edges, 
forming the bottom of two loops with which 
the stirrup is furnished. 

By means of the suspending apparatus 
above described, the lever is enabled to 
obey any force acting vertically on its longer 
arm, with the advantage of ample strength 
and stiffness, combined with the condition 
of a theoretical lever, in respect to the gra- 
vity of parts. 

There are two modes of operating by 
which a bar of metal, placed in the machine 
between b' and b", might be broken, so as to 
ascertain the tenacity. 

The first is to apply the force of the screw 
S to- strain the bar in raising a weight W 
suspended at any convenient point on the 
ann h of the lever ; the second is to employ 
the screw only to regulate the height of that 
arm, and to restore it when relieved of the 
weights, to the horizontal position, when- 
ever the extension of the bar had allowed 
it to fall below that position. 
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The latter method was, with very few ex- 
ceptions, adopted by the committee,- — both 
because it allowed of a more exact deter- 
mination of the breaking weights, by a 
small addition at a time, and because it 
rendered the effect of the friction constant 
in its kind, being always in opposition to 
the gravitating force of the weight W, and 
subtractive, in the calculation. — la order 
to apply this mode of action without re- 
quiring correction for the stiffness of the 
cord r and the friction of the pulley p% it 
was only necessary, after adjusting the weight 
C', to remove so much as would allow the 
arm h of the lever to descend upon the 
slightest jarring of the machine. The tena- 
city of the bar, and the friction at the ful- 
crum, were then the only resistances to the 
motion of the weight W. 

The purpose of the tackle of pulleys P, is 
to elevate the scale pan and weight after 
they have descended to the floor, in order, 
by turning the screw S, to counteract the 
elongation of the bar under trial, and again 
to commence operations with the descending 
motion of the arm h. The power of the 
operator is applied to the tackle by means 
of the windlass w f furnished with crank, 
ratched wheel and click. The upper edge 
of the lever was graduated into parts distant 
from each other just ten times the length of 
the shorter arm. 

By the aid of these several appendages, 
the machine allows the most gradual addi- 
tions to be made to the divellent force ap- 
plied to the specimens, breaking each with 
a descending movement, and consequently, 
rendering the friction definite in the direc- 
tion of its influence, being, as before stated, 
always subtractive. 

The very few cases in which the mode of 
operation rendered it additive , are particu- 
larly mentioned in the tables. 

At the outer extremity of the lever, and 
in the prolongation of its upper edge, is 
placed a style z , serving as an index to the 
graduated arc a , which is divided into mi- 
nutes of a degree. The point of the style 
is 10 feet 3 inches from the axis of motion 
in the lever, and the length of the en- 
tire circumference which it would describe 
772.8276 inches. Hence each degree is 
2.14674 inches, and each minute, as mea- 
sured on the arc, is .035779 of an inch. 
The whole extent of the arc a is about 5°, 
the zero, of point of horizontal position 
being placed 3 degrees from the upper ex- 
tremity. The chief use of this arc was to 
determine approximately the elasticity of the 
bars , and of the machine itself, as prelimi- 
nary to that inquiry. The weights W, in the 
scale-pan, (which, with its suspending chains, 
cross-bars, &c. weighs 56 pounds,) were, in 


every case, applied on the lever, at the third 
mark, a distance from the axis of .motion 
30 times as great as that between the axes 
of the two bolts, or 30 x 2.914 = 87.42 in- 
ches. 

Friction of the Machine . — The amount 
of friction of the machine already described 
for testing the tenacity of metals, was an 
object requiring particular investigation be- 
fore any thing more than a comparative value 
could be assigned to the results which were 
afforded by the experiments. 

To determine this point, it was deemed 
advisable to ascertain under various loads 
what proportion the weight which was sus- 
tained by the machine, after it had been 
raised by the screw S till the index stood at 
zero <?n the arc a , bore to that which, alter 
the lever was relieved and then loaded again 
with the same weight, would cause it once 
more to descend to zero. 

Between the heads b ' and b" was placed a 
strong bar of iron 1 inch wide by fths of an 
inch thick. Two methods were then pur- 
sued for the purposes of mutual verification. 

I. A certain weight was placed in the 
pan suspended at h , and the screw S 
turned until, as before mentioned, it was 
raised to a level so that z stood at zero on 
the graduated arc. The windlass w was 
then employed to raise the scale-pan and 
entirely relieve the lever. On again re- 
storing the weights, the index remained 
some minutes of a degree above 0, and an 
additional quantity of weight was necessary 
to bring it once more down to that level. 
As, in this case, the weight added served to 
increase the friction, it is manifest that the 
comparison of it with the whole weight, it- 
self included, must be necessary in order to 
show the relation between the weight at 
first raised and that part of it which repre- 
sented the friction of the machine. When 
the weight was raised by the screw, the bar 
which connected the heads V b ", must have 
sustained a strain composed of the weight 
raised added to the friction of the machine ; 
whereas, when the weight was let on by the 
windlass while the index was at some dis- 
tance above 0, the bar sustained a strain re- 
presented by the weight borne, diminished 
by the friction. 

II. The lever was caused to rest on a 
solid support near the extremity, the index 
being opposite to zero on the arc, and in 
that position the scale-pan was loaded with 
the weight under which it was intended to try 
the friction. The screw S was then care- 
fully turned to strain the bar and bring the 
loaded arm of the lever barely off of the 
support. The weights were next raised by 
the windlass, and the recoil of the machine 
raised the lever to a certain elevation ; froz# 
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which it was once more depressed by re- 
placing the weights upon it, and adding 
such an amount as would just depress the arm 
to the level of its original support. 

The first of the above methods gives the 
double , and the second the single , friction of 
the machine. The following table exhibits 
the weights in the scale-pan, the weight re- 
presenting the friction when the first method 
was employed ; the same for the second 
method f and the ratio of the friction to the 
total weight sustained by the lever. A cor- 
rection is required particularly at the higher 
pressures, on account of the increased elas- 


ticity in the machine under the added 
weights, which actually brought the index 
down to zero sooner than it would have ar- 
rived at it, by the simple effect of a strain 
upon the lever regarded as inflexible. 

The machine was kept constantly well oiled, 
still a trifling difference may possibly have 
existed in regard to its condition at different 
times ; but no influence of this sort was 
ever found sufficient to determine the rup- 
ture of a bar, aftei the weight had been 
taken up, the gudgeons newly oiled, and the 
same weight replaced which it had borne 
previous to that operation. 


TABLE I. 




Double Friction. 


Single Friction. 

No. of the experi- 
ment. 

Weight applied to 
the lever. 

Weight required 
to counterpoise the 
double friction. 

Ratio of friction 
to weight by the 
method of double 
friction. 

No. of repetitions 
furnishing the mean 
result on double fric- 
tion. 

Weight required 
to counterpoise sin- 
gle friction. 

Ratio of friction 
to weight by the me- 
thod of single fric- 
tion. 

No. of repetitions 
furnishing the mean 
result on single fric- 
tion. 

1 

56 

6.00 

.050 + 

3 

3.00 

.050 + 

1 

2 

112 

10.82 

.051 + 

7 

5.79 

.051 + 

6 

3 

168 

17.62 

.052 + 

4 

9.06 

.051 + 

4 

4 

224 

24.85 

.055 + 

10 

12.75 

.053— 

5 

5 

280 

28.16 

.050 + 

6 

14.71 

.050— 

7 

6 

336 

35.30 

.053 + 

5 

17.25 

.049— 

6 

7 

392 

38.33 

.047 + 

4 

20.42 

.050— 

4 

8 

448 

42.50 

.048 + 

4 

22.64 

.048 + 

7 

9 

504 

45.50 

.045 + 

1 

26.80 

.050 + 

7 

| Mean .050 

Total 44 

Mean .050 5 

Total 47 


From the above Table it appears that the 
second method gave results more nearly in 
accordance with each other than the first, 
but it will also be noticed that forty-four ob- 
servations with the first gives a mean value 
sensibly identical with that obtained from 
forty-seven experiments with the second 
method of trial above described. We were 
hence led to adopt 5 per cent, on the weight 
as the effect of the friction of the machine. 
The bolts are of well polished steel and the 
lower bearing of cast iron, and the upper 
one or the eyes of the straps t" t", of wrought 
iron. 

This relation of friction to pressure be- 
tween these substances, as deduced from the 
experiments of the committee, will be found 
to correspond very nearly with that obtained 
by Mr. Wood when operating on railway 
carriages.* 

* See Wood on Railways, Smith's edition, Phi- 
ladelphia. 1832, p. 202. The mean of nine out of 
twelve experiments here detailed is exactly 5 per 
fcetit.' fbr the friction between steel and cast iron. 


Elasticity of the Machine . — In order to 
determine, in particular cases, the amount 
of elasticity exhibited by the bars under 
trial, it became necessary to ascertain the 
elasticity of the machine, when loaded with 
different weights. Several series of trials 
were accordingly made, expressly with a view 
to this object. 

Putting into the machine, in place of a 
bar to be broken, one which was intended 
not to yield sensibly to the strains applied, 
and not in any case to be permanently 
elongated by them, different weights were 
appended to the lever, and allowed to re- 
main until the latter had become stationary. 
They were then carefully raised by the wind- 
lass, and the lever allowed to rise by the re- 
coil until it became entirely free from strain. 
The number of degrees and minutes on the 
arc a, traversed by the index, was then 
noted, the weight replaced, and the trial 
repeated until it was ascertained that no 
error of observation had occurred. 

Three series of operations were performed, 


Digitized by 


Google 




23 


ON THIS STRENGTH OF STEAM BOlfcER MATERIALS, 


•each beginning with the lever 3° 30' above 
zero, when entirely unloaded, but fully in 
contact with its bearings. Weights were 
then added by 56 pounds at a time, and the 
depression below 3° 30', produced by each 
addition, was noted. This was continued 
until weights had been added sufficient to 
bring the index to 0, which was effected with 
11 weights of 56 pounds each. 

If the lever had been entirely inflexible, 
the natural sine of the angle of elevation 
after being relieved might have been con- 
sidered the measure of the compression of 
parts sustained by the frame, links, & c. un- 
der each weight ; for as the shorter arm of 
the lever is only 2.914 inches in length, 


while the bar and connecting straps are 
more than 5 feet, the direction of the hori- 
zontal bar may be considered sensibly con- 
stant. 

The following Table contains the results 
of the experiments just described, together 
with those of another set in which the ope- 
rations were in every respect similar, except 
that the weights were applied by 37£ pounds 
at each time instead of 56 pounds. The 
natural sines are added ; by comparing which 
with the respective compressing forces , it 
will be found that the law which governs the 
elasticity of the machine is, that the latter 
is proportionate to the fifth root of the cube 
of the compressing force . 


TABLE II. 


No. of the trial. 

Weight in pounds 
producing com- 
pression. 

Recoil of the level 
in minutes of a de- 
gree. 

Natural sine of the 
angle of elevation 
of the lever 
after the recoil. 

1 

37.5 

40/ .0116353 

2 

56. 

47.2 .0136713 

3 

75. 

58. .0168707 

4 

112. 

74.7 .0218149 

5 

150. 

86. .0250138 

6 

168. 

95. .0276309 

7 

187.5 

100. .0290847 

8 

224. 

112.7 .0328644 

9 

262.5 

120. .0348995 

10 

280. 

128.7 .0375158 

11 

300. 

134. ,0389692 

12 

336. 

143.4 .0415850 

13 

375. 

154.5 .0447818 

14 

392. 

157.4 .0456536 

15 

412.5 

166.3 .0482687 

16 

448. 

171.9 ,0500119 

17 

504. 

186. .0540788 

18 

560. j 

199.7 ,.0581448 

19 

616. 

211.5 .0613389 


REMARKS. 


with 


the last experi- 
nat. sin. 211.5' 


nat. sin. 40' 


Comparing the first 
ment by the formula ^ ^ 1 = 

jwe get ,r = 0.594. 

The 3rd and 16th, by a similar comparison 
give x = 0.608 

The 4th and the 19th give x= 0.606 

The 6th and 8th give x = 0.600 

The 7th and 17th give x= 0.627 

The 8th and 10th give #= 0.595 

The 10th and 12tli give x — 0.560 

The 11th and 18th give #= 0.641 

The 13th and 15th give #== 0.583 


The 2nd and 17th give x — 0.625 


Mean 0.603 

Hence the mean of the above 10 comparisons] 
gives x— 603, which, by rejecting the last figure, 
furnishes the law above stated. 


Another set of trials was made, loading 
the lever with weights by 7 pounds at a time 
from 0 to 609 pounds ; and from the results 
of this and the preceding series a table was 
constructed, furnishing the column of elas- 
ticities of the machine for every observed 
. depression under given weights when testing 
. the elasticity of bars of iron. By deducting 


the elasticity due to the machine alone from 
that obtained by observation, we get the 
measure, in minutes of a degree, of the elas- 
ticity of the bar. 

In the table of elasticities actually observed 
will be found various numbers between 5' 
and 73'. To facilitate the comparison of 
, each observed elasticity with the length of 
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the bar on which the trial was made, the fol- has been multiplied by 2.914, the length In 
lowing table is annexed, in which the natural inches of the shorter arm of the lever, 
sine belonging to each number of minutes 

TABLE III. 
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5' 

.0042323 

19' 

.0160829 

33' 

.027965 

47' 

.039835 

61' 

.051695 

6 

.0050788 

20 

.0169295 

34 

.028821 

48 

.040680 

62 

.052539 

7 

.0059253 

21 

.0177760 

35 

.029665 

49 

.041529 

63 

.053385 

8 

.0067718 

22 

.0186525 

36 

.030508 

50 

.042370 

64 

.054230 

9 

.0076183 

23 

.0194690 

37 

.031360 

51 

.043223 

65 

.055076 

10 

.0084648 

24 

.0203455 

38 

.032200 

52 

.044060 

66 

.055920 

11 

.0093114 

25 

.0211618 

39 

.033050 

53 

.044903 

67 

.056792 

12 

.0101579 

26 

.0220083 

40 

.033839 

54 

.045750 

68 

.057639 

13 

.0110041 

27 

.0228548 

41 

.034769 

55 

.046596 

69 

.058484 

14 

.0118506 

28 

.0237013 

42 

.035580 

56 

.047439 

70 

.059330 

15 

.0126972 

29 

.0245478 

43 

.036425 

57 

.048288 

71 

060173 

16 

.0135437 

30 

.0253941 

44 

.037270 

58 

.049158 

72 

.061019 

17 

.0143902 

31 

.0262406 

45 

.038115 

59 

.050009 

73 

.061865 

18 

.0152367 

32 

.0270871 

46 

.038989 

60 

.050848 

74 

*062710 


Instead of the numbers in the table, a 
tolerably near approximation to the true tem- 
porary elongation corresponding to each ob- 
served elasticity of the bar in minutes, might 
have been obtained, by multiplying the num- 
ber of minutes by .000847 inches, the length 
of one minute on the arc of a circle, the ra- 
dius of which is 2.914 inches. This would 
give a result sensibly correct, especially for 
all numbers of minutes under 60. 

Sources from which the materials were 
obtained . — The materials on which the com- 
mittee have performed the experiments de- 
tailed in this report, were procured from 
various sources, a considerable quantity hav- 
ing been collected previous to their appoint- 
ment by one of its members, then making 
arrangements for a private course of inves- 
tigations on several scientific and practical 
points, relating to tenacity. Other speci- 
mens were voluntarily offered, or kindly sup- 
plied at the request of the committee by the 
different manufacturers, or other persons to 
whom application was made for that purpose. 
In several instances, more specimens of the 
same iron were furnished than will be found 
mentioned in the tables as derived from the 
same quarter ; — the whole number obtained 
being about 250, and the number tried about 
150. As the aim of the experiments was 
the establishment of such practical truths as 
might be found generally useful in regard to 
the manufacture and employment of materials 


for steam boilers, it was not deemed neces- 
sary to enter into a minute comparison of 
the merit of different manufacturers from 
whom the materials were received, nor to 
limit the inquiry to any given number of 
specimens or of trials on those derived from 
each source. The reader will, however, be 
able to institute such comparisons as his 
curiosity may dictate, — the tables furnishing 
all the facts, (as well as the names of the 
manufacturers when known,) which have 
been obtained by the committee, in regard 
to the origin and manufacture of the different 
specimens. 

Among the names of those from whose 
manufactories specimens have been received, 
are Messrs. Mason and Miltenberger, H. S. 
Spang and Son, Barnet Shorb, H. Blake and 
Co., and Shoenberger and Son, of Pittsburg ; 
S. E. H. and P. Ellicott, and E. T. Ellicott 
and Co., of Baltimore ; the Salisbury Iron 
Company , of Salisbury, Connecticut ; Messrs. 
Yeatman and Woods, of Nashville, Tennes- 
see ; Mr. Massey, of Maramec, Missouri ; 
R. Lukens, of Coatesville, Chester county, 
Pennsylvania ; George Pennock, McWU- 
liamstown, in the same county; Messrs. 
Grubbs, Lancaster county, Pa.; Hardman 
Phillips, Esq., Clearfield county; and Messrs. 
Valentine and Thomas, Centre county, Pa. 
To Messrs. A. and G. Ralston the committee 
were indebted for specimens of boiler, bolt, 
and railroad iron, of English manufacture, 
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which served as means of comparison be- 
tween the foreign and the domestic material; 
and from other importers they procured 
those of Russian and Swedish manufacture, 
for the same purpose. All the samples of 
American iron thus far mentioned, were 
manufactured by the aid of charcoal. A sin- 
gle specimen furnished by Mr. P. Ritner, of 
Carthouse’s Place, on the West Branch of 
Susquehanna river, was made by smelting 
with coke. 

The specimens of boiler copper, tried by 
the committee, were obtained from the es- 
tablishment of John M‘Kim, jr. and Son, 
of Baltimore. — To the above, and several 
other gentlemen who were active in procur- 
ing the materials, and otherwise forwarding 
the objects of this inquiry, the committee 
are bound to offer their grateful acknowledg- 
ments. 

Preparation and gauging of the sped - 
mens. — The experiments were made on ma- 
terials in several different forms; and as the 
results are in some measure dependent on 
the circumstances now referred to, it seems 
proper to describe those several conditions, 
together with the method of obtaining the 
areas of transverse sections at the points of 
fracture. 

As the greater number of experiments 
was, of course, made on materials manu- 
factured expressly for steam boilers, the 
mode of preparing these is of most import- 
ance. The strips were in general cut, by 
shears, from the plates, about 2 or 2£ feet 
long, and 1 inch wide ; and with a view to 
determine the tenacity in different directions, 
they were cut either lengthwise, crosswise, 
or diagonally of the direction in which the 
plate had been rolled. 

The tables will be found to indicate, in all 
cases where rolled iron is under considera- 
tion, the direction of the slitting. 

On specimens of this kind, trials were 
made in three ways. First , by finding and 
measuring the area of the smallest section, 
as the strip came from the shears, and plac- 
ing it in the machine, applying force till that 
or some other section gave way. When not 
broken at the smallest section, the actual 
area of the point of fracture was ascertained 
approximately by measuring, after fracture, 
at a short distance on each side of the broken 
part, taking care to keep just outside of the 
constriction or part sensibly diminished by 
the strain. After thus determining the area 
previous to trial, a portion of the bar was re- 
placed, and other fractures made, until the 
specimen had been used up. Fractures on 
bars, tried in this manner, are referred to in 
the tables as made at original sections. But 
as the slitting of bars in the manner d$- 
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scribed necessarily caused- some diminution 
of strength along the edges, and as from ac- 
cidental causes this diminution was often 
very unequal, it was apparent that the ir- 
regularity in the strength might frequently 
be greater than that in the breadth of a strip. 
To ascertain the mean effect of the shears 
on bars of this breadth, the second method 
of trial was adopted. 

This consisted in filing away a section of 
the metal on each side of the strip, in the 
form of the segment of a circle. At different 
points, these sections were filed to different 
depths, with a view of ascertaining how far 
beneath the surface the metal had been af- 
fected. The scale of oxide was also in some 
cases filed from the surface, but in most in- 
stances where the rolls had left the iron to- 
lerably smooth, it was thought best to take 
the measurements of thickness, as they must 
be taken in practice With the surface in its 
natural state. In some instances, it will be 
found that the fractures did not occur in the 
filed section, even when a considerable por- 
tion of the whole material had been filed 
away. In general, however, about one- 
cighth of the breadth ot the bar being re- 
moved by the two opposite sections, the 
sound part of the metal was attained, and 
gave results nearly proportionate to the areas 
of the remaining sections. 

But as neither the rolling nor the ham- 
mering of iron can give a perfect uniformity 
of structure, and as consequently the results 
on very deeply filed sections would not al- 
ways prove uniform in their indications of 
strength, it became necessary, in order at 
once to remove the irregularities proceeding 
from the slitting, and to compare the advan- 
tage of different modes of manufacture, 
and different kinds of metal employed, as 
well as to ascertain the maximum and the 
minimum strength of the same bar at va- 
rious temperatures, to employ the third me- 
thod of preparation, that of filing away the 
edges ‘of the inch bars till they were reduced 
to three-quarters of an inch in width through- 
out their whole length, and also removing 
completely the scale from both faces, and 
rendering the thickness as nearly as possible 
uniform throughout. The bars treated in 
this manner were next divided through their 
whole length into spaces of one inch each, 
marked across with a steel point, numbered 
at every inch, and subsequently gauged at 
every mark, both in breadth and thickness. 
In these measurements, as well as those ap- 
plied in the two other methods of prepara- 
tion, the gauging was carried to thousandths 
of a lineal inch in both directions, giving the 
areas, true to millionths of a superficial inch* 


Digitized by v^.ooQle 



S6 


MARINE STEAM TOILERS AND ENGINES, 



Plate II. (opposite column) represents the ap- 
paratus used for this purpose, and a portion 
of a bar prepared for gauging. C is a pair of 
proportional callipers of brass, pointed ataa 
with steel. S is a screwhead projecting half an 
inch above the face of the instrument, and is 
one-third of an inch in diameter, being a trifle 
less in length than the thickness of the two 
arras of the callipers. The distance S t is 
10 times that of Sa, so that the space be- 
tween the points a a is read into tenths, hun- 
dredths, and thousandths, when that between 
t t , on the diagonal scale D, is found in 
inches, tenths, and hundredths. 

Specimens of hammered iron and of iron 
formed into bars by rolling and slitting, were 
tried with a view to certain comparisons ; and 
in these cases all the three modes of prepa- 
ration applied to specimens of boiler iron 
were likewise employed. In a few instances 
specimens were received from the manufac- 
turers in a form which required no alteration 
before trial, but in the majority of cases they 
were to be either slit or hammered and filed 
to adapt them to the purpose of these experi- 
ments. In the treatment of boiler-iron, 
heating before trial was, with few excep- 
tions, avoided. The tables will be found to 
contain a few experiments on upsetting, an- 
nealing, and hammer-hardening. They will 
also exhibit a very limited number of trials 
on cast iron and steel; but as these materials 
enter sparingly into the composition of steam 
boilers, and as their tenacity has been for- 
merly much more extensively examined than 
that of boiler-plate, it was not considered 
within the purpose of the present investiga- 
tion to do more than present a few verifica- 
tions of the correctness of those results on 
which practical men commonly rely. 

The bars of cast iron were tried as they 
came from the mould, or with very little 
filing to remove the irregularities of the sur- 
face. The specimens of copper were all re- 
duced by filing to a good degree of uniformity, 
and gauged as already described. 

At the foot of each column of original 
areas in each bar gauged throughout its 
length, will be found the mean area, and 
under areas of “sections of fracture ” are 
the mean areas of the points broken. 

(To be continued.) 


MARINE STEAM BOILERS AND EN- 
GINES. — SAFETY STEAM-BOAT COM- 
PANY. 

Sir, — The steam-boat boilers that 
burst in America are generally of one 
construction, and that is cylindrical, and 
of small diameter, with a flue running 
through the centre to the funnel. The 
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bursting of steam boilers, both on land 
and at sea, is also getting more frequent 
in this country, and it appears to be owing 
to cylindrical boilers of small diameter, or 
too small water space, becoming more 
common. It appears that from the frequent 
bursting of boilers of the above con- 
struction, and the accidents arising there- 
from, that such boilers are totally unfit 
to be used in steam-hoats ; and are not, 
even on land, to be much relied on when 
used to generate high-pressure steam, 
whatever situation they may be placed 
in. The public should be warned against 
exposing their lives and property to such 
a risk ; a public demonstration of dislike 
to cylindrical boilers would soon cause 
others of a safer construction to be sub- 
stituted in their place. 

In boats fitted with cylindrical boilers, 
the engines can be used either as high 
or low-pressure ; on enquiring on board 
such a boat, they are always called low- 
pressure engines. 

High-pressure boilers, whether on land 
or in steam-boats, whether stationary or 
locomotive, are only safe when divided 
into numerous small compartments, such 
as Perkins’s steam generators, or James’s 
tubular boiler, now in general use in lo- 
comotive engines on railroads; or/best 
of all, Walter Hancock’s boiler ; a boat 
fitted with such boilers, and Hall’s or 
some other system of surface condensa- 
tion, would be even safer than a boat 
fitted with low-pressure boilers. When 
I was at New York, in 1835, I saw a 
boat, called the Water Witch, fitted with 
tubular boilers of similar construction to 
those used in railroad locomotives, but 
on a much larger scale ; toothed wheels 
and pinions are employed, instead of 
cranks, to communicate the motive power 
to the paddle-wheels in the towing steam- 
boats on the river Hudson, N. A. 

The water space in all steam engine 
boilers ought never to be less than 7 
inches in depth, excepting in boilers 
dirided into small compartments. 

Raub’s safety apparatus for steam 
boilers, described in No. 734 of your 
Journal, is an excellent invention, inge- 
nious and simple ; all steam boilers ought 
to be fitted with it. 

A real Safety Steam-boat Company is 
wanted: if such a company was formed 
there is little doubt of its being encourged 
by the public, and being a good specula- 
tion. The boats on the different stations 
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•to be known by the name of the Safety 
.Boat; the boats to be built of iron, the hull 
.to be divided into its several compart- 
ments with water-tight bulk-heads of 
iron ; the boilers to be low-pressure, or 
safety high-pressure, such as Hancock’s^ 
the tubular boiler, or others ; the boilers 
to be supplied with fresh water, by con- 
densing the waste steam, by means of 
Hall’s, or some other, surface-condensing 
apparatus ; the vessel to carry boats ac- 
cording to the average number of pas- 
sengers she is likely to have, and these 
boats to be made life-boats, which can 
be done at a small expense ; the vessel 
also to carry as many of that very simple, 
cheap, and efficient apparatus. Mackin- 
tosh’s water-proof-cloth life-preservers, 
as they may be likejy to want, in case of 
being wrecked. 

I am surprised that Witty’s smoke- 
consuming furnace, described in No. 523 
of your Journal, has not got into general 
use: the apparatus is simple, of little cost, 
and answers perfectly the end intended ; 
it is applicable to steam boiler furnaces 
either on land or at sea ; there must be 
some prejudice amongst engineers against 
it, or it would ere this time have got into 
.general use. A smoke-consuming furnace 
is much wanted, and nothing could be 
more simple and efficient than it is; none 
of the inventions for that purpose that 
have come out are at all equal to it. 

Hall’s patent smoke-consuming fur- 
nace, described in No. 752 of your Jour- 
nal, is exactly similar to the principle de- 
scribed in No. 734 as Coad’s smoke con- 
sumer ; it is ingenious, but is more ex- 
pensive and complex than Witty’s. 

Chanter and Co.’s smoke-consuming 
furnace, described in No. 771 of your 
Journal, appears to me to be a modifica- 
tion of Witty’s, but is certainly no im- 
provement on it. 

In some manufactories the steam boiler 
fires are fed with fuel by means of hop- 
pers, which scatter the coal lightly over 
the fire; but these hoppers require an 
upright shaft with an apparatus attached 
to it to shake the coal out, which shafts 
are driven by the engine, thus consuming 
a part of its power: they are much more 
expensive, and not nearly so simple as 
Witty’s smoke consumer. 

I remain. Sir, 

Yours faithfully, 

Arthur Trevelyan* 
Anglesey, Oct. 3, 1838. 
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INTERNAL CIRCULAR BOILER FLUBS. 

Sir, — I have been hoping that the lia- 
bility of circular flues having the pres- 
sure outside to collapse, and the serious 
consequences likely to ensue, would have 
called the attention of competent persons 
to the subject, a*id that they would have 
given a rule for estimating the pressure 
such flues would bear, sufficiently near 
the truth for practical purposes ; but I 
have been disappointed. 

If the remarks I made in your 781st 
Number are correct, the extent of the 
deviation from the true form must be an 
important element of the calculation ; as 
the deviation which would be unimport- 
ant in a small flue, would be of great 
importance in a large one. 

Tredgold, who is, perhaps, as good an 
authority in matters of calculation of 
this kina as any one who has written on 
the subject in your Magazine, says, in 
the first edition of his work on the steam 
engine, page 259, “ it is indifferent whe- 
ther the curve be concave or convex to 
the pressure, provided it have either 
abutments as an arch, or forms a com- 
plete circle and, in the next page, he 
gives a rule which estimates the strength 
to be in direct proportion to the thick- 
ness. 

Yours, &c. 

C. G. Jarvis. 

3rd Oct. 1838. 


NEW MATERIAL FOR PENDULUMS. 

Sir, — When I read the article on fire- 
proof houses, in No. 77 8 , (p. 232,) I 
was much gratified with the result of the 
experiments, and it struck me at the 
same time that the composition would 
answer another useful purpose. If the 
composition has the properties assigned 
to it by our acute friend Mr. Baddeley, 
(and I sincerely hope he is not deceived,) 
— that it remains of the same bulk under 
all temperatures, that it will neither ex- 
pand nor contract — if a rod of it is suffi- 
ciently cohesive to bear a few pounds 
weight, it would form an excellent sub- 
stitute for a compensating pendulum. I 
hope some of your scientific corresjwmd. 
cnts will take the hint, try the experi- 
ment, and make the result known, 
through your valuable publication. 

I am. Sir, yours, respectfully, 

T. W. 

Birmingham, Oct. 3rd, 1838,- 


ON FIRE-ESCAPES. 

“ Discordia Concors.” 

Sir, — The preservation of human life 
is a subject so deeply involving all 
the best charities, that all controversy 
upon it should be conducted, as I am 
happy to see it is conducted in your 
Magazine, with an entire absence of 
those acrimonious feelings which would 
be a great slur and stain. I am quite 
aware of the worth and talent of Mr. 
Baddeley; and could I answer satisfac- 
torily his objections, his fame would 
bear so trifling a diminution. My ideas 
may be somewhat “ crude,” for I am not 
a scientific person ; though an attentive 
observer, who is not so, might make a 
happy hit. I am also a “Tyro;” but, 
notwithstanding the oversight as to Mr. 
WivelFs “ Escape,” (which yet did not 
affect the paragraph,) I have seen most 
of the modes of “fire escape” in Lon- 
don. 

My object was to bring, or revive, in- 
to notice, the “ canvas (flexible) trough 
escape j” this done, it must stand on its 
own merits. Mr. Baddeley feels it ne- 
cessary to condemn it ; including, also, 
Mr. WivelFs, so much lauded by many, 
which only proves how “ doctors disa- 

g ree.” Bv a coincidence, however, which 
as, doubtless, struck him as curious, 
in a letter immediately following, by 
another correspondent, the Parisan “sal- 
vage bag*' which is precisely the same 
thing as regards the style of descent, 
(whilst the management is more com- 
plex,) is pronounced to be “ one of the 
most simple and efficacious fire-escapes 
yet known,” and to have “ perhaps been 
the means of saving more lives than any 
other extant.” The price, also, is about 
what I stated. 

Mr. Baddeley’s scientific knowledge 
and experience being so much greater 
than my own, I will suppose the “ stea- 
dying-weight” impracticable; whilst I 
regret that it is so. But is the objection 
to the difficulty of lifting the weight and 
ejecting it eight or ten feet, — to the in- 
efficiency of its resisting power when on 
the ground, — or the danger of break- 
ing the trough by the shock, when 
fixed ? Certainly, without an expressive 
cry of “ garde /” there might be danger to 
the “brains” of persons below; and, 
however small each one's quantity may 
be, he has, generally, a bigotted inclina- 
tion to retain it, 
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The question as to which mode of es- 
cape will least tax the confidence and 
presence of mind of the party to be 
saved, must be one of private opinion, 
and probabilities ; but one of such in- 
tense interest that it loudly calls for the 
most anxious and sympathetic attention. 
Let any one but fancy himself in such 
an agonising situation, and he will know 
how to feel for the victim $ or let him 
see the “ poor remains” on the morning 
after a fire ! I confess that, to me, the 
idea of a person's slinging himself, and 
descending by a rope, (even were it done 
at noon-day, and for experiment,) is in- 
finitely more formidable than that of en- 
tering a protector trough or bag, where 
the danger would be scarcely seen, — 
which is “ half the battle.” I allow 
that the former would be cheaper , and 
very much better than nothing; but 
in the case of delicate health, or age — 
particularly in females — is there a strong 
chance of success ? Nothing, however, 
can be better than mooting these points, 
for the public mind is informed, and the 
opinion of the majority, and of different 
classes, is attainable. 

You will observe. that the Paris “bag” 
is fifty feet long, with means of rescuing 
the parties beyond its length. Every 
Lonaon “ escape” which I have seen or 
read of, is decidedly too short for con- 
tingencies: the existence of a house a 
little higher than the rest, or even of an 
attic story, seems to have been thrown 
out of account ;* besides, the inventors 
seem to have taken in for granted that 
it can be held nearly perpendicularly; 
whereas, in the case of flames bursting 
forth from the lower story, it might be 
necessary to have the base at least 15 
feet off ; and though no failure has yet 
been reported from the insufficient length 
of the escape, how very melancholy and 
cruelly tantalizing it would be thought 
if it did ! 

Let the humble suggestion I threw 
out of having the “ escapes” fortified by 
some anti-combustible solution not fall 
to the ground. Ignition has, also, not 
yet occurred, but there must always be 
a chance. A u portable staircase” has, 
perhaps, been considered too wild an 


* I know that houses in Paris are, generally, 
higher than in London j but how many are there 
here of from 40 to 60 feet, and upwards, perpendi- 
cular height. Of what use would an escape of 34 
feet be, in the highest ? 


idea for notice ; but from some opinions 
I have heard, I think a practicable plan 
will be produced. Should Mr. Baddelev 
notice these observations, I trust he will 
consider them unpresuming and respec- 
ful. 

I am. Sir, yours, respectfully, 

J. D. Parry. 

Oct. 6, 1838. 


SUBURBAN GAS-WORKS. 

Sir, — Would it not be practicable to 
have gas, for lighting and heating, 
brought to London from the coal coun- 
tries, by pipes along the railroad walls, 
or some other part thereof, and, by that 
means, save the metropolis the vast ex- 
pense of freight on coals, which is, on 
an average, one hundred pounds a-ship, 
besides lighterage, metage. City-dues, 
carting, and lumbering of every descrip- 
tion ; and, likewise, do away with the 
nuisance of gas-houses about London? 
I am informed that seven or eight shil- 
lings, at the pit's mouth, will purchase a 
ton of coals, which will yield from 800 
to 1200 cubical feet of gas, making the 
price per thousand, exclusive of the cost 
of pipes, &c., nine-pence, for which we 
now pay the companies nine shillings ; 
but this is an outside estimation, for 
there is in the pits a great quantity of 
small coal, at present useless, which 
would be as convertible as the other, and 
would, if brought into use, reduce the 
cost, we might fairly calculate, to one- 
half, or about four-pence per thousand 
feet. Should it be objected to on the 
ground of the great pressure required to 
send the gas to London, I would pro- 
pose, that stations at certain distances, 
perhaps fifteen miles apart, be estab- 
lished, with gasometers at each, keeping 
always a good supply, so that the pres- 
sure would be divided to any required 
degree. Perhaps some of your intelli- 
gent and practical readers will say some- 
thing on the practicability of the above 
scheme. My object in troubling on the 
subject is, that if there be a chance of 
its becoming useful to the community, 
it may not be lost for want of discussion 
amongst men of science. 

I am, Sir, 

Your obedient servant, 

G. N. 

Vauxhall Bridge Road, Oct. 5, 1838. 
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I* 

. TOOTHER GEAR FOR' LOCOMOTIVE 
ENGINES. 

Sir, — I am sorry to perceive, by Mr- 
Trevelyan’s letter, (page 9 of your last 
Number,) that he has altogether misun- 
derstood the purport of the writer’s ob- 
servations, in the article “ Speed on 
Railways,” relative to toothed gear for 
locomotive engines. The proposition 
was not to employ wheel and pinion gear 
instead of the crank , but in conjunction 
with it, so as to moderate the velocity 
of the piston without detracting from 
the speed of travelling. 

. “ Some engineers contend, that the 
cranks by which the continuity of the 
working axle is broken in two places, is 
a monstrosity in engineering, and a com- 
plete violation of every principle of sound 
mechanical science; that the working axle 
on which the chief part of the weight 
of the engine must be thrown, in order 
to give the driving-wheels sufficient ad- 
hesion, is thereby rendered the weakest 
part of the machine.” It was, therefore, 
proposed to connect the piston-rods to 
a separate crank, and convey the power 
of the engine to the working axle, by 
the intervention of wheel and pinion 
gearing. Some practical difficulty hav- 
ing been stated to impede the adop- 
tion of this plan, I took occasion, in 
your 786th Number, to explain, that 
Messrs. Heatons, of Birmingham, had 
perfected and patented a peculiar method 
of conveying the power from the crank 
to the working axle of the driving-wheels, 
by means of tooth and pinion gearing, 
capable of considerable variation as to the 
relative proportions of time and power. 

This letter Mr. Trevelyan, also, seems 
to have mistaken ; but I trust this ex- 
planation will put him right. When 
Watt was precluded from using the 
crank, he invented his ingenious con- 
trivance, well known as the sun-and- 
planet-motion ; but neither this, or any 
other system of toothed gearing, will 
ever, successfully, rival the crank. Such 
methods may be advantageously em- 
ployed for transmitting, and for varying 
of motion, but it is only in a very few 
instances that toothed gearing will be 
judiciously employed for the purpose of 
converting right-lined into circular mo- 
tion. 

• I remain. Sir, yours, respectfully, 

Wm. Baddeley. 

London, Oct. 9, 1838. 


PROPOSAL T© HRECT PUBLIC BAROMETERS 
AND THERMOMETERS. 

Sir, — Having had occasion recently to 
visit Geneva, my attention while at that 
place was arrested by a stone pillar, which X 
observed on the quay by tho side of the lake. 
On npproaching it I discovered a barometer 
and thermometer fixed into it for the public 
use. It struck me forcibly that this idea 
might be advantageously borrowed by our- 
selves, 1. These instruments, of infinite 
utility to sea-going people (particularly the 
first), might be conspicuously placed in all 
the ports, towns, and villages on our coasts, 
on the quays, bridges, or near the custom- 
houses. There is no question that by habi- 
tual attention to the state of the barometer 
by those who go out to sea in small craft, 
such as fishermen, many valuable lives might 
be saved, and many large families preserved 
from destitution, since it is well known that 
this instrument foretels gales even more ac- 
curately than rain. 2. Their utility to the 
practical agriculturist is well known. For 
his use they might be placed in the church- 
yard or porch, or market-place, of every 
town and village in the kingdom, so as to be 
universally accessible. 3. The thermometer 
would be useful to all that numerous class 
of retail shopkeepers who deal in articles 
susceptible, of injury from temperature, as 
meat, fish, beer, tallow, &c. 4. The general 
knowledge of the properties of these instru- 
ments would draw the attention of the pub- 
lic to the science of met-orology , and tliua 
become a source both of amusement and in- 
struction. 5. The pillars or other erections 
used for their establishment and security 
might occasionally be made otherwise useful 
and ornamental : useful, for example, in 
breaking the thoroughfare of broad streets at 
the crossings and thus becoming a source 
of security to foot-passengers while crossing, 
or for supporting lamps ; ornamental inas- 
much as there is no reason why good taste 
should not be exhibited in these little struc- 
tures. That above-mentioned is a circular 
pillar of white stone, divided into compart- 
ments in the form of Gothic arches in bas- 
relief ; the instruments are let into the stone, 
in two of them at opposite sides, and the 
whole protected by a neat iron railing. It 
is decidedly ornamental to the quay. It is 
possible that in the beginning they might be 
wantonly injured, but in time the evidence 
of their general usefulness would cause them 
to be respected by all classes. 

F. R. S. 
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, NOTES AMO 

NOTES AND NOTICES. 

Substitute for Emery. — Topaz, the discovery of 
which in theunited States was first announcedin this 
journal (Sitliman's American Journal ), many years 
since has continued to occur in such abundance, 
(although not in general beautiful,) that the owner 
Of the locality has been induced to crush it to 
powder as a substitute for emery. The hardness 
of the topaz is such (8) as to place it next to corun- 
dum, v 9) with the exception of spinella, automolite 
Imd chrysoberyl, which approach nearer to corun- 
dum than topaz ; but they have never been found in 
the quantity that the latter occurs at Monroe. And 
we understand that those who have made use of 
this substitute find, that for all common purposes 
it answers very well. 

Portable Iron Steamers. — We have observed a 
very large iron steam vessel appear on the north 
bank of our river, immediately under the JBroomie- 
law, as if by magic. On inquiry, we find it was by 
those successful engineers, Messrs. Tod and M‘Gre- 
gor, and it was taken down on carriages, in three 
pieces, to where she was to have her carpenter 
work completed, by those scientific gentlemen, 
Messrs. Hedderwick and Rankine. This vessel is, 
we understand, 185 feet long upon decks, and her 
model is much admired. She is destined to ply be- 
tween Glasgow and Liverpool, being the first of a 
line of iron steam vessels building for that trade, by 
a company lately established. The successful ope- 
rations of the large iron steam vessel, the Rainbow , 
now plying between London and Antwerp, will, we 
have no doubt, secure for these vessels, when 
started, a favourable reception. — Glasgow Chronicle. 

Cleansing Casks. — Mr. Peter Walker, brewer, 
Liverpool, late of the Fort Brewery, Ayr, and son of 
the late Andrew Walker, Esq., of Bonville, and 
coal-master, Gairbraid colliery, Glasgow, has ob- 
tained her Majesty’s letter^ patent for an apparatus 
for cleansing beer and other fermented liquors. The 
advantages, and saving to the proprietor of a 
brewery of thirty barrels length brewing f»ur times 
a-week, will be at least 300/. sterling per annum, 
exclusive of men’s wages. It is peculiarly calcu- 
lated to assist the private brewer, being applicable 
to vessels of any size and in any situation. 

Percussion Cannon Locks. — The percussion prin- 
ciple has been adapted to the locks of great guns 
by Commander Henderson, R.N., by a method at 
once so simple and effective, us promises at no 
distant period to supersede all others. The appa- 
ratus consists of two square pieces of iron, a com- 
mon fowling-piece nipple, and an iron cap to cover 
the nipple. The two pieces of iron are made just 
large enough to cover the groove about the touch- 
hole, and are connected with eachotherin the form 
of a hinge. One of these is fastened to the gun, by 
means of a screw, to the left of the touch-hole, ana 
has the iron cap fastened to it in the same manner. 
The other piece of iron has the nipple screwed on 
to its centre, and of course communicates with the 
touch-hole of the gun when folded down. The gun 
being loaded, the cartridge pricked, and tube in- 
troduced, a common copper cap (such as is used 
for fowling-pieces) is put upon it ; the iron cap is 
then brought over the copper one, when a tap with 
a wooden mallet never tails to ignite it, and dis- 
charge the gun. When fired, the plate of iron with 
the nipple is thrown back upon the other, thereby 
exposing the touch-hole, and giving room for the 
yenf to be closed by the thumb In the usual man- 
ner. It is not the least of its advantages that the 
ship’s armourer can fit the guns of a first-rate in 
this manner in a few days, and it does not interfere 
with the present equipment, as percussion, or other 
locks, may be used at the option of the command- 
ing officer, according to the circumstances of the 
case, as the match or salamander may be also.— 
Naval and Military Gazette. 


NOTICES. II 

Trevelyan's Printing Press. — Sir, — Observing it* 
your last Number an account of Trevelyan’s print- 
ing press, I beg to inform you that I have a press at 
the Polytechnic Institution, Regent-street, that l 
constructed 3 years ago, in the working of which 
the impression is produced in the same manner as 
described of Trevelyan’s press. If Mr. Trevelyan 
can show priority of invention I have no desire to 
strip him of the credit or advantages attending it; 
if not, I hope you will do me the justice you have 
qften awarded to others. I am. Sir, &c. 

J. W.Wayte, 

Pressman and Engineer to the Morning Advertiser. 

Eastern Counties * Railway. — Within these few 
days we have been along the line which is under 
contract as far as Romford, and on the entire dis- 
tance the utmost activity prevails. From Dog-row, 
near the Mile-end-road, where the temporary ter- 
minus is to be, the ground is cleared of the houses 
and buildings which have hitherto impeded the op- 
erations of the company ; but we understand that 
this part will be commenced and finished forthwith. 
For a considerable distance on the London side of 
the Regent’s canal, the embankment to carry the 
railway is in course of formation. A brick and 
stone, [A mistake. The superstructure is of iron; 
the piers, only, of brick and stone.] bridge, of a 
substantial and handsome design is nearly com- 
pleted over the canal; between which and the 
river Lea the ground is fenced off ; and the road 
bridges, four in number, in course of execution* 
From the river Lea to Ilford, the whole of the brick- 
work and masonry is finished, with the exceptioq 
of (in a few instances) the parapets and coping. The 
embankments over the Stratford marshes will be 
shortly completed, the permanent rails being already 
laid ou a portion of it, and for a considerable dis- 
tance in the cutting by Maryland-point. The com- 
pany have employed, on this part of the line, two 
powerful locomotive engines, in place of horses, for 
drawing the earth- waggons. In the Stratford 
marshes they have a contrivance to facilitate the 
tipping of the earth -waggons, which consists of a 
moveable stage of about 40 feet in length, on which 
are laid two lines of rails, corresponding to those on 
the embankment ; one end of the stage rests on the 
embankment, the other end is supported by frame- 
work on wheels ; on this stage the waggons are run, 
and the contents tipped with great rapidity. The 
brick-work and masonry is generally to be praised. 
For a considerable distance on the London side of 
Ilford (where a station is to be made) the permanent 
rails are also laid. At Ilford the company are pro- 
ceeding with great spirit, all the houses and build- 
ings being cleared away, and the excavations pro- 
ceeding rapidly. The works, as far as Romford, are 
being carried on with the same activity, and by the 
time the earth-work between Stratford and within 
about a mile of Ilford is finished (which alone re- 
mains to be done), the line from Ilford to Romford 
will be completed, so that within a very few months 
from the present time, the public will be able to 
avail themselves of this line as far as Romford ; and 
from the immense traffic on the great eastern road, 
an immediate and profitable return will be made to 
the shareholders. — Civil Engineers' Journal. 

Promenading in Railroad Coaches. — In papers on 
railroads published in the Scotsman in 1824, [See 
Mech. Mag.y ol. iii, pp. 211, 237, 245] we anticipated 
that the locomotive coaches might be made of such a 
breadth as to permit the passengers to walk in them ; 
and that, by joining one coach to another,and having 
open communications between them, the walk might 
be of such a length as to serve for recreation, as on 
the deck of a steam-boat. Everybody knows the 
irksomeness of sitting long in a stage coach without 
the power of stretching the limbs, or getting away 
from a disagreeable companion. The idea we threw 
out is already in part realized in America, as we 
t learn from the subjoined statement from Stevenson's 
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American Engineering. The Great Western Rail- 
way may admit of this improvement in consequence 
of its increased breadth : — “ The passenger carriages 
of the American railways are extremely large and 
commodious. They are seated for 60 passengers, 
and are made so high in the roof, that the tallest 
person may stand upright in them without incon- 
venience. There is a passage between the seats, ex- 
tending from end to end, with a door at both ex- 
tremities and the coupling of the carriages is so 
arranged, that the passengers may walk from end to 
end of the whole train without obstruction. I n win- 
ter they are heated by stoves. The body of each of 
these carriages measures from 50 to 60 feet in length , 
and is supported on two four-wheeled trucks, fur- 
nished with friction-rollers, and moving on a vertical 
pivot, in the manner formerly alluded to in describ- 
ing the construction of the locomotive engines. The 
flooring of the carriages is laid on longitudinal beams 
of wood, strengthened with suspension rods of iron.” 
— Scotsman. 

Scientific Instructions . — It is very instructive to 
throw even a rapid glance over the directions drawn 
np by scientific bodies for the use of travellers ; in 
them we see the positive degree to which various 
sciences have attained, and the desiderata still to be 
sought for ; we can form beforehand a general idea 
of the countries about to be explored, and we see 
what has been done from interval to interval. Many 
travellers obtain glimpses of phenomena which are 
too readily adopted as facts, and they are inserted in 
our elementary books of science as such. It would 
be well if the compilers of these could procure a 
sight of the instructions above alluded to, and thus 
ascertain whether the problem be reallysolved or no. 
We have been particularly led to these reflections by 
a perusal of those supplied by the academy, for the 
savans who are to attend the army in Algiers ; not 
only are they extremely interesting in themselves, 
but they so ably and clearly show what has been 
done, and what is still to do in that part of the world, 
that we should like to see them printed In the form 
of a pamphlet for general distribution. The geo- 
logical part, drawn up by M. Elie de Beaumont, in 
particular, gives an excellent picture of the nature 
of the soil, and its connexion with the great desert 
of the Sahara makes a further knowledge highly 
desirable. Some curious inquiries are recommended 
concerning the plague, blindness, and hydrophobia, 
and M. de Freycinet has particularly desired some 
observations to be made either to deny or confirm 
the received opinion, that there are no tides in the 
Mediterranean. M. Biot has contrived a new appa- 
ratus in order to procure water from a great depth 
in the sea, and it is to be tried at Algiers, as well as 
in the Bonite. Most important phenomena con- 
cerning the under-currents of the Mediterranean, 
still require to be ascertained j such as, whether 
the cold water which flows from the pole, do, or do 
not, enter the straits of Gibraltar, 8cc.—Atheneeum, 

Chinese method of preparing Eggs .— Eggs of 
certain ducks are prepared in China so as to keep 
for one or even two years j for ten eggs they take 
half a pint of ashes of cypres? wood, or bean stalks 
(some use potash), fths of powered chalk, and two 
ounces of pulverised coarse sa)t. This is wetted 
with a strong infhsion of tea, so as to form a paste, 
with which the eggs ore entirely covered, they are 
then put into an earthen vessel and hermetically 
sealed. 


Stone for the new Bouses of Parliament . — The 
Inquiry which was committed to Mr. Barry, M. de 
la Beche, and others, as to the stone to be employed 
in the erection of the new houses of parliament, is 
at length closed, and specimens collected, received 
from quarries in nearly every part of the kingdom. 
Some time, however, must elapse before the parti- 
cular kind is fixed on, as the specimens are to form 
the subject of very careful examination and analysis 
in London. 

Foul Air of the Thames Tunnel . — In a communi- 
cation on the progress of the works at the Thames 
Tunnel, made to the Institution of Civil Engineers, 
at one of its last meetings, Mr. Brunei stated that 
the excavators were much more inconvenienced 
by fire than water. Some of the gases which issue 
forth ignite very rapidly, and the reports from 
Guy’s Hospital stated some of the men to be so 
much injured by breathing them that but small 
hopes are entertained of their recovery. The ex- 
plosions are frequent, and put out the candles of 
the workmen, but the largeness of the space pre- 
vents their being dangerous. These deleterious 
gases issue from the mud of the river, and enter 
from a crevice at the top. Chloride of lime had been 
used, but without success. Inhalation of the gas 
produces sickness and other disagreeable sensations. 

New Botanic Gardens . — The interior portion of the 
Hegent’s-park, late the nursery of Mr. Jenkins, will 
shortly belaid out as botanical gardens, theCommis- 
sioners of Woods and Forests having granted a lease 
to a society newly formed, under the title of the Royal 
Botanic Society of London, at the head of which is 
Duke of Richmond as president. The object of the 
this society is the formation of an extensive botanic 
garden, with a library, museum, and conservatories, 
so that medical and scientific, as well as merely or- 
namental botany will respectively receive the atten- 
tion commensurate with their importance. Public 
exhibitions and lectures will also be given periodi- 
cally during the season. On the council are the 
names of the Duke of Devonshire, Lord Telgn- 
mouth, Sir George Staunton, Sir Astley Cooper, 
Professor Don, &c. 

Eastern Counties* Railway . — We understand that 
Mr. Braithwaite is acting in a most extraordinary 
manner in the execution of this great work. When 
a bridge is to be built, or an excavation made, he ab- 
solutely refers to the estimate, and limits the ex- 
penditure to the sum therein laid down ! By fol- 
lowing this rule rigidly, instead of a million or two 
of excess, it is probable that the difference on the 
entire work, between the estimate and the cost, 
will be a mere trifle. In that case, the Eastern 
Counties’ Railway will be indeed, a prodigy. — 
Spectator. 

Greenwich Railway .— There is every prospect, as 
we are informed, of the line being opened by the 
end of the present month. Scarcely any thing now 
remains to be done except the iron work of the 
bridge over the Ravensbourne Creek, and this is 
now in active progress. The permanent way be- 
tween Deptford High-street and the Greenwich 
terminus, is in a very forward state. This portion 
of the line is laid on longitudinal wooden sleepers, 
with three-feet bearing. The receipts from pas- 
sengers continue good : the increase on the last 
nine months is nearly 1,200/.— Railway Times. 

The Railway Map of England and Wales continues 
on sale, in a neat wrapper, price 6d. ; and on fine 
paper, coloured, price Is. 


13* British and Foreign Patents taken out with economy and despatch ,* Specifications , Disclaimers , and 
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34 ivrson’s patent mode of effecting the combustion of smoke* 


iveson’s patent mode of effect- 
ing THE COMBUSTION OF SMOKE. 

Smoke has always been regarded as a 
nuisance, and for £ long time as a waste 
of fuel. As the age of steam advanced, 
and as its benefits were extended over, 
and enriched the face of the earth, so 
did the concomitant evil, smoke, throw 
a cloud abroad which bade fair to ob- 
scure the face of the sky. So great be- 
came the evil, that in process of time 
everyone not directly interested in its 
cause complained aloud, and seemed 
willing to forego the grand effects of the 
steam-engine rather than put up with 
its smoke. Petition upon petition pour* 
ed into the Houses of Parliament pray- 
ing the legislature to compel the manu- 
factories to put out their fires or swallow 
their smoke. Learned societies offered 
premiums to incite its members to search 
for an antidote; chemists and mecha- 
nicians racked their brains to obtain the 
desired secret. A parliamentary com- 
mittee was appointed to examine into 
the subject; and numerous were the 
plans which were brought under its no- 
tice, and described in the reports of its 
proceedings. An Act was the result of 
this inquiry, rendering manufacturers 
indictable for a nuisance if the smoke 
of their chimneys annoyed their neigh- 
bours, and giving the judge power to 
compel the culprit to adopt any efficient 
plan for remedying the evil. This law 
has, however, never strictly been en- 
forced, but the fear of its infliction com- 
pelled many to try and adopt various 
plans for either consuming or doing 
away with the offending vapour. Chim- 
neys hundreds of feet high were built ; 
hoppers, reverberatory furnaces, and nu- 
merous other devices were patented, or 
suggested, (not a few in our pages), and 
carried into operation. Some few suc- 
ceeded, and are in use to this day; a 
greater number failed, and have gone to 
the “tomb of all the Capulets.” An- 
other incentive than that of fear of the 
law has, however, been of late stirring 
up inventors to devise a plan to con- 
sume the smoke of the manufacturer’s 
furnace. Competition has compelled the 
users of steam-power to economize in 
the means of producing that power. 
The capability of the fuel to produce 
heat has been pushed to the utmost. Now 
the dregs — the smoke — only remains, 
and that must, and will, be turned to 


profitable account, and love of gain will 
effect what fear of loss could not accom- 
plish. 

If the expectations which have been 
raised in the present instance prove to 
be well founded, the bane has been 
found to carry with it its antidote — a 
small jet of steam to be all that is ne- 
cessary to disperse a vast column of 
smoke. Auld Reikie is the birth-place 
of the discovery now under notice; that 
city will now, mayhap, deserve this title 
no more ; she will purify herself of her 
soot, and appear as fair as any city of 
the south. 

For these last few weeks the papers 
and periodicals of the day have been 
teeming with paragraphs setting forth 
the enormous advantages of the grand 
discovery made by Mr. Iveson, of Edin- 
burgh, and detailing some strikingly 
important experiments stated to have 
been made by various eminent men upon 
the invention, some of which we have 
transferred to our pages. (See vol. xxix, 
p. 408 .) 

We are now enabled to present our 
readers with a correct description of Mr. 
Iveson’s plan, to enable them to form a 
judgment for themselves upon its merits, 
and of its likelihood to answer the de- 
sired end. We confess that we are by no 
means satisfied that the advantages set 
forth as the result of the experiments are 
obtainable from the plan described. We 
think also that the theory by which it 
is endeavoured to account for the ex- 
traordinary result stated, that of a saving 
of forty per cent, (see Mech. Mag . last 
vol., p. 408 ) is erroneous. 

In our front page, fig. 1, is a longi- 
tudinal section of a boiler to which Mr. 
Iveson’s plan is adapted. A, fire-bars ; 
B, ash-pit ; C, boiler ; D, tube for con- 
veying steam into furnace ; E, stop-cock 
to regulate flow of steam ; F G, bridges 
afterwards described; I, dander plate; 
K, dust-pit. 

Fig. 2, H is a plan of the tube D, 
with the fan-shaped termination, by 
which the steam is distributed over the 
top of the burning fuel in the furnace. 

Jn the statement circulated by the 
patentee the process is described to be 
“peculiarly simple, and of cheap and 
easy application, and may be adapted to 
any existing furnace in a short time. It 
consists in the admission of steam into 
the furnace, and discharged over the 
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fael at any expedient place. The beet 
and easiest method is by the introduc- 
tion of a pipe from the boiler above the 
door of the furnace, with a fan-shaped 
termination suitable to the size of the 
furnace, reaching beyond the dumb 
plate, and perforated with minute aper- 
tures, as shown in the drawing, so as 
to throw the steam in small jets down 
upon and over the whole breadth of the 
fire. The quantity required does not 
exceed one-tenth of the steam gene- 
rated. 

“ The effect of the process is the pre- 
vention of smoke, and, under proper 
management , the creation of a great ad- 
ditional amount of heat. As the quan- 
tity of fuel is much diminished, it is 
necessary to contract the lire space con- 
siderably in height and width, but leav- 
ing the same surface of the boiler ex- 
posed to the fire; to raise the back 
bridge so as to contract the throat ; and 
also, a little way beyond the bridge, to 
construct an inverted arch as shown in 
the drawing, which will propel the flame 
downwards, and precipitate the ashes. 
The lower part of the arch must be on 
a line with the upper surface of the 
bridge ; and . the space between them 
mav be equal to that between the bridge 
and the boiler. 

“As the introduction of steam into 
the furnace greatly increases the draught, 
it must, in other respects, be checked 
by every expedient means ; it is neces- 
sary to work with the damper much 
lower than usual, and the great height 
<rf the chimney-stalk will be unneces- 
sary. The fresh fuel should be placed 
in the first instance on the dumb or 
charring plate, so as to cause the flame 
and smoke to be exposed to the action 
0f the steam/’ 

We observed by the Edinburgh papers, 
that Mr. Iveson’s plan had been applied 
to the Royal Adelaide steam* ship, trad- 
ing between Leith and London, and we 
looked forward with considerable in- 
terest for her arrival in the Thames to 
witness the working of the plan. We 
are sorry to have to state that the ap- 
plication has in this instance not suc- 
ceeded. Perhaps the failure was owing 
tp the difficulties and disadvantages al- 
ways incident to first experiments and 
early workings of new operations ; or it 
mignt be for want of the “ proper ma- 
nagement” stated in the preceding quo- 
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tation to be necessary to obtain the great 
saving in fuel set forth as the result of 
the previous experiments; and if such 
be the case, we shall be happy to be 
able to publish the causes of the failure, 
if the parties interested think fit to sup- 
ply us with them. 

The boilers of the Royal Adelaide 
were fitted, as nearly as possible, in the 
manner shown in the engraving on our 
front page, having one of the pipes with 
fan-shaped terminations to each furnace 
During the whole of the voyage the en- 
gineers experienced a great scarcity of 
steam for the engine, and about six 
hours more than the usual time were 
occupied in performing the voyage. The 
fire bars also were completely destroyed. 
The smoke, however, was almost en- 
tirely consumed. The furnaces were 
consequently restored to their original 
condition, and the Adelaide returned to 
Leith belching forth dark clouds of 
smoke as was her wont ; nay, the smoke 
seemed even to rise higher, and spread 
abroad its murky shadow with renewed 
vigour, asif in triumph over the defeat 
of its would-be vanquishers. 

Still, therefore, will the steamer’s va- 
poury pennant roll in the breeze, and 
still will “ the smoke that so gracefully 
curls,” indicate the approach from the 
broad Atlantic of the steam-ship that, 
more truly than its rival, of which the 
words were written,—" Walks the water 
like a thing of life.” 


HINTS ON THE CONSTRUCTION AND 
MANAGEMENT OF IRON AND OTHER 
STEAM-BOATS’. BY JUNIUS RBpi- 
VIVUS. 

Sir, — Year 8 have passed away since, 
in your pages, I expressed my convic- 
tion that the time would come when iron 
would be the material in common use 
for the purpose of constructing the hulls 
of vessels intended for navigation. I 
was led to this conviction, not by the 
consideration of workshop details, but 
by a general impression that nature has 
provided stores of various kinds for thef 
uses of man, suited to the various cpiw 
ditions of his constantly progressing in- 
tellect. Some of your readers may, 
perchance, deem me a visionary in my 
ideas ; but this is of little consequence, 
provided their publication tends to elicit 
thought. 

C 2 
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In the earliest condition of man — sa- 
vage man I mean — the food most nearly 
assimilating to him was the flesh of the 
lower animals. But for this provision 
of nature — this natural elimination of 
food fitted to his wants — he must, in 
common with many of the lower ani- 
mals, have disappeared from the earth 
almost as soon as created. He could 
scarcely have subsisted on roots, at least 
in cold climates $ and a long time inter- 
vened ere his inventive powers converted 
eculiar grasses into wheat, oats, rye, 
arley, and other grains; and though 
the lower animals are still used as food, 
invention has been constantly at work to 
vary their physical qualities, making 
them, by art, still more fit for man’s 
purposes. As intellect shall continue to 
make progress, new discoveries in che- 
mistry will continue to devise new 
means of procuring food, and at length 
enable us to put an end to the coarse 
— and, to the delicate imagination — the 
humiliating process of entombing the 
dead bodies of the lower animals in our 
own persons. So far from advocating 
abstinence from animal food, I consider 
it the best we have in our present li- 
mited state of knowledge ; and as an es- 
sential ingredient in human progress,* 
yet, still only a temporary ingredient. 
Knowledge will eventually be ours to 
prepare food from inorganic matter, as 
stimulating and as nutritious as that 
now furnished by the lower animals, who 
are made to die, that we may live. 

In man’s earlier time, his fuel was 
wood; but, as population thickened, 
wood lessened in quantity, and nature’s 
next provision was laid bare to his view. 
Coal was the fuel suited to his improved 
condition, when his knowledge was suf- 
ficient to devise means of raising it from 
its subterranean store-houses. He first 
consumed the upper strata, and his 
knowledge became enlarged to penetrate 
to still deeper stores. Through the in- 
strumentality of coal, have the modern 
wonders of locomotion been achieved. 
But coal is a constantly-decreasing quan- 
tity not reproduced by nature ; already 
may we calculate on a not very distant 
period when it will cease to exist. But, 
ere that period shall have arrived, man’s 
constantly progressing knowledge will 
have devised means of extracting heat 
by chemical agencies, as superior to coal 
as coal is to wood. 

In like manner, nature seeing to have 


provided trees for us, for the purpose of 
ship-building — fitted for the slow pro- 
gress hitherto attained, but of too slow 
growth for our increased activity of lo- 
comotion. The thickening of the popu- 
lation in England cannot afford forest 
space; and the ample stores of iron, 
useless, in former times, from want of 
the knowledge necessary to render them 
available, are now more valuable than the 
organic matter of the forests. 

Several iron steam boats have been 
sent to India for river use, built in Lon- 
don. Many are in use on the Clyde, 
plying between Glasgow and Greenock 5 
and the first* trial of a sea-going iron 
vessel is now about to be made between 
Glasgow and Liverpool. It is also the 
largest yet built, being of five hundred 
tons measurement ; and the form is well 
proportioned. The builders expect to get 
from 12 to 15 knots speed out of her. 

As befals most novel plans, prognos- 
tics are rife, that it is impossible to bring 
iron steam-ships into general use, espe- 
cially for the sea. The reasons alleged 
are as follows : — 

First, The liability of iron to rust, and 
the consequent quick destruction of the 
vessel. 

Secondly, The danger of breaking 
large holes in them when striking against 
obstacles. 

Thirdly, Their liability to leak, from 
the vibration of the engine. 

Fourthly, The alleged impracticability 
of navigating them across the ocean, 
owing to their effect on the comp as . 

An answer to the first objection, vis. 
rust, may be found in the galvanic pro- 
cess by means of zinc — thus rendering 
the iron indestructible by ordinary oxy- 
dation. 

The second objection is an unsound 
one ; for an iron vessel striking against 
an obstacle would merely dinge in, and 
rebound ; while the wooden one would 
be cut through, and the planks started 
with an equivalent shock. 

The third objection — the liability ta 
leak, from the vibration of the engine — 
is of more importance. But this objec- 
tion may also be made to wooden ves- 
sels. It is true that wood may swell, 
and diminish the effect of a leak, which 

* Our esteemed correspondent appears to have 
overlooked the Rainbow , now trading between Ant- 
werp and London, a notice of the performances of 
which appears in another part of our Number. 
Ed. M. M. 
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is not the case with iron. I have made 
passages in vessels belonging to “ re- 
spectable” companies, and watched the 
boilers leaking fearfully, and the bear- 
ings of the working beams lifting and 
falling, and the combings of the hatches 
working loose against the butt-ends of 
the deck planks ; while the water was 
running down, and the grim skeleton of 
the Forfarshire , mocking on the distant 
rocks, seemed to say — “ ere long, I may 
have a companion to share my solitude, 
leaving a wild sea again strewn with the 
fragments of humanity.” The fact is, 
there ought to be no mischievous vibra- 
tion from an engine taking* place on the 
hull of a steam-vessel. It is an evidence 
of imperfect con struction — wasted power, 
used for destructive purposes, and serv- 
ing to impair speed. 

The last objection — impairing the ef- 
ficiency of the compass — does not seem 
well founded. All steam-vessels have a 
large proportion of iron used in them, 
yet still the compass works. The me- 
thod of obviating this difficulty — if dif- 
ficulty it be — is simply to make the at- 
traction equal on all sides. I would 
indicate an easy experiment to your nu- 
merous readers, some of whom will, 
perhaps, furnish the results to your 
pages. Take a common cast-iron pitch 
kettle, and suspend a ship's compass in 
the hollow; then varying its position 
to and from the centre, and nearer to, 
and further from, the bottom : note the 
effect of the attraction, and whether it 
varies. Theory would seem to indicate 
that, if the iron be disposed in equal 
quantities at equal distances, the effect 
snould be nil. It would then be well to 
try whether the application of pieces of 
zinc to the iron would produce any 
change of effect. „ 

Three positive advantages are to be 
found in the use of iron vessels. 

First, Their incombustibility. This 
quality in an ocean steam-ship is a sine 
qua non — for how a wooden vessel, roast- 
ed to dryness by continuous heat, is to 
be extinguished when once fairly on fire, 
I do not well comprehend. 

Secondly, Their great saving in ex- 
pense of outlay as to first cost, being 
only about one-half the expense of 
wooden vessels. 

Thirdly, Their greater buoyancy in 
the water— enabling them to carry a 
greater cargo, with the same displace- 
ment of water, as a wooden vessel. 


The first requisite in a steam-vessel 
intended to cross the Atlantic, is safety. 
Against fire, the safety is found in the 
incombustible nature of the material. 
Against water, safety may be found by 
a peculiar construction of the deck — 
realizing the long-sought object of Mr. 
Ballingall, making the vessel a life-boat. 
In the first place, the hold, throughout 
its length, should be divided into com- 
partments, by athwart positions or bulk- 
heads ; each compartment being water- 
tight, independent of the rest. The 
deck-beams should be air-tight hollow 
cylinders of sheet-iron, and the spaces 
between them sheet-iron boxes, also air- 
tight. The angles between the square 
sides of the boxes and the curved sides 
of the beams, should contain wooden 
thwarts to which to nail the deck planks. 
A double caulking might thus be used 
— first to the iron casings, and secondly 
to the planks, The rivetting should be 
performed, not by the uncertain and 
unsafe process of the workman’s ham- 
mer, which hardens the iron, and dis- 

E oses it to fly with a trifling strain, but 
y the process of pressure lately patented 
by Mr. Fairbairn, which makes every 
rivet equally certain, without impairing 
its tenacity. The best mode of fixing 
the deck planks to the timber thwarts 
would be by means of Drake's wooden 
screw trenails, the most efficient fasten- 
ing I have seen. 

The next requisite is speed. In this 
consideration, after attaining the very 
best proportion and form of the parts, 
the most important matter is size. The 
smaller the vessel, the smaller is the rate 
of speed, even in smooth water — just as 
a long-legged animal gets on faster than 
a short-legged one. But, on rough 
water, the retarding friction increases 
with compound proportion ; while the 
mere distance is increased to the small 
vessel, which has to pass up and down 
the opposite slopes of the wave. The 
large vessel, on the contrary, goes direct 
through it. If a vessel were constructed 
so large, that the largest waves of the 
ocean bore the same proportion to her 
that the ripple of a calm does to a small 
vessel, a speed might be attained on the 
water possibly nearly equal to that at pre- 
sent usual on our railways; and the evil of 
sea-sickness, so fearful an infliction to 
passengers, entirely removed. Suppos- 
ing harbours to be formed fit for such 
vessels, it would scarcely be possible to 
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construct them of wood. The specific 
strength of the material limits the size 
of construction ; but not so with iron. 
The strength of iron may be increased 
to any amount, i. e. the size of the com- 
ponent parts. 

The third requisite is economy. The 
economy of the iron construction has 
been already alluded to ; but increased 
size and increased speed are still more 
fruitful sources of economy — being an 
economy of expenditure, far more im- 
portant than economy of outlay. A 
large number of passengers can be car- 
ried at a far cheaper rate than a small 
number; and steam can also be used 
with a less proportionate waste in large 
engines, than it can in small ones. Be- 
yond all this, there is the saving of 
time, involving expensive maintenance 
and much wear ana tear. A passenger 
would rather pay his thirty guineas for 
a five days' trip, than for one of twelve 
days ; and the actual maximum of speed 
for ocean steamers being yet far from 
ascertained, owing to the expense of the 
experiments on the large scale, we can- 
not yet prescribe a limit. One thing, 
however, has been satisfactorily ascer- 
tained — that the largest vessels have 
proved the swiftest ; — and this seems to 
indicate the true principle, which has yet 
to be worked out. 

In the science of water locomotion by 
by steam, one most important principle 
seems to have been wholly overlooked, 
the necessity of getting rid of all undue 
vibration, in order to attain the maxi- 
mum of speed. It is well known that a 
vessel which is too “crank” or rigid, 
will not sail well. She will not yield to 
the motion of the water and thus pro- 
duces a partial concussion. The Ame- 
rican schooners belonging to Baltimore 
carry the heavy sails in their long span 
by its own elastic strength, with scarce 
any aid from shrouds, and the heavy 
yards of the Mediteranean feluccas have 
the same elasticity. If a Baltimore 
schooner be tightly stayed up with rig- 

n its wondrous speed will depart from 
nd it will be as a common vessel. 
This fact was once proved by our dock- 
yard wise-acres at Portsmouth, who 
thought to make the vessel more sea- 
worthy by trummelling her up in a mul- 
tifarious tracery of ropes. The French 

S rivateers during the war understood 
ie advantage of elastic yielding, when 


by knocking out the wedges from their 
beams they were enabled to gain extra 
speed and escape their swift-heeled ad- 
versaries. 

I once in your pages advocated the 
plan of applying springs between the 
axes and circumferences of paddle-wheels; 
my reason for this was, that I had noticed 
the mischievous vibration caused by the 
strokes of the paddle-blades on the Sur- 
face of the water, causing annoyance tb 
the passengers a p d retardation to the 
vessel. 

I have since thought more deeply on 
the subject, and am satisfied, that the 
principle of making the framings of the 
engine a fixture of the vessel's hull is al- 
together wrong. The vessel itself should 
resemble a fish — not a dead fish but a 
living one — not a loose mass falling in- 
ertly from one form to another — but a 
well-proportioned body, with an elastic 
power of yielding to pressure within 
certain limits, and of acquiring its true 
form by virtue of its elasticity the mo- 
ment the pressure is removed. This is 
the reason why boats without decks sail 
better than boats with decks. This is 
the reason why Thames wherries and 
Deal gigs are the fastest rowing boats 
in the world. Large vessels made of 
sheet iron, if properly constructed, with 
the rivet hands flush and smooth, are 
better adapted for this elastic yielding 
and smooth gliding motion than any 
other construction. 

When a Thames waterman rows a 
wherry he does not keep his body rigid, 
but sways it to and fro, according to the 
motion, and he is careful to enter his oar 
in the water with as little shock as pos- 
sible. Were the waterman tied fast to 
the thwarts, with his limbs rigid and 
prevented from feathering his oars, the 
result would be a great decrease of 
speed. 

In a steam-vessel the engine is the 
rower, improperly fastened to the hull, 
and transmitting to it every shock and 
concussion, annoying the passengers and 
mpairing the speed. The true method 
of construction would be to frame the 
engine separately, and then to attach it 
to the hull of the vessel by the interven- 
tion of springs or elastic substances. 
By this means the motion of the vessel 
would not be unduly retarded, and the 
power of the engine would be confined 
to the axis and wheels. 
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It is, I believe, a known fact, that a 
boat can be “ sculled” with a single oar 
astern faster than she can be rowed. 
The principle of sculling is that of forcing 
a wedge down an inclined plane alter- 
nating from side to side. On this prin- 
ciple is constructed the stern sculler 
patented by Mr. Taylor. Instead of the 
shaft athwart ship to which paddle* 
wheels are attached, he uses a longitudi- 
nal shaft passing through a stuffing-box 
into an opening formed between the 
stern post and the dead wood. At right 
angles with this shaft is placed a kind of 
oar blade working in the opening with a 
continuous revolution. Being set at an 
angle with the plane of its revolution, 
this blade is continually cutting against 
an inclined plane, and thus the vessel 
is forced onwards. 

The experiments exhibited with this 
simple instrument were as follows : — 

A model boat proportioned to one of 
the best government steamers was set 
moving, by a clock-spring power in a 
trough of water about 30 feet long. 

The spring being wound up to its 
full power, the boat made the distance 
in fifty seconds. This was repeated more 
than once with a very trifling variation. 

The paddle-wheels being removed, 
the sculler was applied, and the distance 
was accomplished in thirty seconds. A 
repetition of the experiment gave the 
same result, and there was no apparent 
reason to question the perfect fairness of 
the experiment. 

There are two reasons to account for 
the superiority of the sculler over the 
paddles. First, that the sculler always 
works in unbroken water, whereas, the 
paddles frequently act against mere 
froth, churned by themselvee. Secondly, 
the sculler acts in deeper, and therefore 
denser water, always immersed, without 
any load to lift at the return strokes 
whereas, the paddles work in surface 
water varying their immersion with the 
roll of the vessel, and lifting a load as 
they emerge. 

The objects I advocate for the pur- 
purse of challenging discussion in your 
pages may be thus summed up : 

First, The use of iron steamers for 
ocean navigation. 

Secondly, An increase of size till the 
maximum of speed be attained. 

Thirdly, Hollow air-tight decks, and a 
divided bold, to ensure safety. 


Fourthly, The separation of the en- 
gines and paddles from the hull by the 
intervention of springs. 

Fifthly, Galvanization of the iron tq 
prevent decay. 

Sixthly, Experiments on a large scale 
to compare tne sculling and paddling 
processes. 

I remain. Sir, yours, &c . 

Junius Redivivus, 

October, 1838. 


CIRCULAR BOILERS AND CYLINDRICAL 
FLUES. 

Sir, — The remarks of A. Trevelyan, in 
your Number of to-day, seem calculated 
to prejudice the public against all circu- 
lar boilers , which are, perhaps, the safest 
as to form that can be made. The acci- 
dent they are most liable to is, the col- 
lapse of the circular flue by pressure on 
the outside. The danger is in the flue t 
not in the boiler ; and many have no in- 
ternal flue. 

“ A public demonstration of dislike to 
cylindrical boilers,” would be a public 
demonstration of gross and most un- 
warrantable prejudice. 

Cylindrical boilers are not more likely 
to be used to generate steam of a greater 
pressure than they were intended to bear, 
than other boilers are. 

I am. Sir, yours, &c. 

C. G. Jarvis. 

Oct. 13, 1838. 


DEANE’S IMPROVED DOUBLE-ACTION 
LEVERED LOCK. 

Sir — To put a thing under lock and key 
is, unhappily, not at all times to make 
it secure. For all people know, suffi- 
ciently well, that it is not love alone 
which laughs at locksmiths. To find 
out any contrivance which may render 
assurance doubly, or even singly sure, 
is what has long been desired by those 
who have treasures to take care of, or 
secrets to conceal. 

Intricacy in the structure of the lock 
has been considered the grand secret of 
success ; and makers have multiplied 
grooves and wards to a great extent, but 
not to the complete satisfaction of minds 
only moderately suspicious. 
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MANUFACTURE OF SILK-WORM GUT. 


We have here, however, a lock which, more than any description of ours to 
with great simplicity of construction satisfy any competent judge as to the 
unites the most entire security. A few correctness of these assertions, 
moments' inspection would do much 



In the figure it will be seen, that the 
bolt A has racks or indentations, fitted 
to the pins which we will call a a a. 
The bolt cannot pass until these pins 
are severally moved down by the lower 
levers at C. But the bolt has also two 
pins b b, held by the racks in the upper 
lever D, which must be raised at the 
same moment with the lower levers, or 
the bolt cannot pass. If any one of 
these five remains unreleased, there can 
be no movement to lock, or unlock. 

The key has two bits F and G, acting 
on the levers C and D. F, with its 
three notches, moves the three levers 
C, which act severally on the pins a a a, 
whilst G, with its two notches, raises 
the two levers D, releases the pins b b, 
and at the same time throws the bolt. 

The superiority of this lock consists, 
1st. In its simplicity of parts and arrange- 
ment, greatly excelling in this respect 
the celebrated patent locks ; 2nd, In the 
extra bit g, which constitutes, in fact, a 
double key, and adds exceedingly to the 
security of the lock ; 3rd, That it is im- 
possible to pick such a lock as this ; the 
five x stays, and the bolt itself, mu6t all 
move together, or not at all, a thing 
which one might defy the most skilful 
pick-lock, with whatever tools, to effect, 
without the assistance of the key. . Or 


should not this be thought sufficient, 
the number of upper and under levers 
may be increased, each additional one 
adding, of course, to the security of the 
lock ; 4th, An impression in wax, or any 
other composition, to imitate the key, 
would be of no avail ; for so great is the 
exactness and accuracy of construction 
required, that even under the most fa- 
vourable circumstance of having the 
key itself for a pattern, it would scarcely 
be possible to avoid leaving some one of 
the racks or pins untouched, which 
would render all the rest of the labour 
unavailing. 

Deane's double-action levered lock 
has been submitted to the inspection of 
several practical and scientific men, who 
have given very high and laudatory 
opinions of its excellence and efficiency. 

B. 


MANUFACTURE OF SILK-WORM GUT. 

Sir, — You would greatly oblige a nu- 
merous class of your subscribers, who, 
like myself, are fond of angling, if you 
would request some one of your corres- 
pondents competent to the task, to fur- 
nish you for publication in your Maga- 
zine, with a detailed account of the pro- 
cess for making silk- worm gut. This 
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article, so essential to our gentle art, 
comes chiefly, I am told, from Spain 
and Turkey ; but of late years nothing 
but gut of a very inferior quality has 
been imported, and the London fishing- 
tackle makers all declare that really 
good, strong, and sound salmon gut 
is not to be procured for love or money. 
Owing to this scarcity, a most extrava- 
gant price is demanded, and it is sur- 
prising that, considering the great profit 
which the wholesale importers would 
derive from taking a little pains to in- 
duce the manufacturer to make a better 
article, nothing of this sort has ever 
been attempted. As far as I can learn, 
the process is exceedingly simple, and is 
generally performed by women or chil- 
dren, who take the silk-worm as it is 
about to spin its cocoon, and draw it 
out into a glutinous thread between 
their finger and thumb, fifteen or twenty 
inches in length, when it hardens, by 
exposure to the air, and is made up into 
hanks or skeins containing one hundred 
such lengths or threads. This operation 
would appear to be performed in the 
most careless manner, as in such hanks 
there are seldom more than a dozen or 
two good round pieces of gut, the rest 
being all “ stale , flat , and unprofitable” 
The retail price of a hank varies from 
sixpence to two or three guineas, accord- 
ing to quality ! Now, if there be no 
mystery in the art, and any silk-worm 
in a proper state be capable of being 
converted into a length of gut, we may 
calculate the profit to be made on one 
hundred silk-worms when converted 
into a three-guinea hank. What occurs 
to me, in my ignorance of the real pro- 
cess, is, that the glutinous matter of the 
worm might, at some time or other be- 
fore it hardens into the beautiful trans- 
parent thread which it ultimately be- 
comes, be rolled, or be drawn through a 
gauge, so as to ensure its being of an 
uniform thickness and roundness for a 
certain length, such as we sometimes 
find it. One-third of the length is al- 
ways quite useless ; but why it is so I 
do not know. Now, as we have in 
India every variety of silk-worm, and 
some of them of the wild species, yield- 
ing a particularly strong silk, which is 
often spun into fishing-lines, all that is 
wanting is to instruct our countrymen 
who have extensive filatures in Bengal, 
in the process of making silk-worm gut 


with such improvements (if practicable) 
as 1 have suggested, and to make them 
aware of the extent of the demand for it 
as a marketable article, and it cannot be 
doubted that, ere long, we should draw 
all our supplies from our own territories 
in the east, instead of being indebted, 
as hitherto, to foreign countries. May 
I hope that you will bring this subject 
into notice by calling for information 
regarding it, and perhaps some inge- 
nious person may be induced to make 
a few experiments with the silk-worms 
reared at home, and ascertain whether it 
be possible by some such means as are 
above alluded to, to manufacture a su- 
perior article to what is generally to be 
found in the shops. Amateur anglers 
will tell you that they frequently pay 
sixpence or a shilling for single threads 
or hairs of salmon gut, and would gladly 
purchase whole hanks if they were to 
be had. I know not what quantity of 
silk-worm gut is annually imported into 
England, but this could be ascertained 
at the Custom-house, and would prove 
to the proprietor of a silk-worm esta- 
blishment that it would be well worth 
his while to turn his attention to the 
manufacture of it on a large scale. 

I remain. Sir, &c. > 

PlsCATOR 

Edinburgh, October 9, 1838. 


FRENCH AND ENGLISH FIREMEN.— 
RESCUE SERVICE, &C. 

Sir, — I am much obliged to Mr. Felix 
M. Simeon, for the complimentary re- 
marks with which he introduces his 
communication, at page 94 of your 
791st Number ; but I must be permitted 
to show, that while charging me with 
error, he has fallen into considerable 
error himself. 

An attentive reader would hardly have 
supposed that when I was speaking of, 
and offering advice to, honorary fire- 
brigades in England, or the voluntary 
fire-associations of the Continent, I 
could have included in either of these 
classes, the numerous and well-trained 
force of the French Sapeur Pompiers. 
No volunteer force , I apprehend, can 
ever hope to rival, either in point of 
numbers or discipline, the military fire- 
men of Paris. In our own case, it would 
be absurd to expect that any “posts” 
can be established — “detachments stai 
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tioned at proper intervals/’ or, “men 
kept constantly on guard and always 
ready.” Nor is such a service at all 
likely to be extensive enough, “ to be 
formed into three divisions, each under 
the superintendence of an experienced 
officer,” so as to undertake simulta- 
neously and independently, the rescue 
of property, attack of the fire, supply of 
water, &c. With this explanation, 1 
proceed to notice the comparison in- 
stituted by Mr. F. M. Simeon, between 
the Sapeur Pompiers of Paris and the 
fire-engine establishment of London, as 
well*as the fire-police of Edinburgh and 
Manchester. Mr. Simeon states, that 
** if we take into consideration the im- 
mense size of the houses, their con- 
struction, the difficulty of excluding air, 
&c., we shall find the parallel between 
them much in favour of the first.” But 
how this comes about is by no means 
clear, at least to my limited comprehen- 
sion. If the immense size of the build- 
ings is to be considered, neither Lon- 
don, Edinburgh, nor Manchester, are 
much behind the Parisian capital, the 
size of the Edinburgh houses is no- 
torious. 

With respect to “ their construction,” 
** difficulty of excluding air,” &c., Lon- 
don buildings stand pre-eminent. The 
circumstance of the existence of stone 
stairs throughout the Parisian houses, 
js one of the greatest safeguards against 
the rapid spread of fire that can pos- 
sibly be devised, and I have more than 
once or twice asserted in your pages, 
that the general introduction of incom- 
bustible stairs would tend more than 
any other provision that could be made, 
to limit the extent and diminish the 
danger of London fires ; in fact, it would 
completely change their character. 


There is considerable disparity in 
point of numbers between the corps al- 
luded to ; the Sapeur Pompiers of Paris 
are, 1 believe, one thousand strong ; the 
fire-engine essablishment of London 
musters not quite one hundred j while 
Edinburgh is very efficiently protect- 
ed by eighty firemen, Manchester by 
forty ! The extent of ground, number 
of buildings, and value of the property 
effectually protected by the London fire 
establishment, may be set down as being 
ten times greater than in Paris ; and yet, 
after the burning of the “ Theatre Ita- 
lia” in January last, M. Paulin, the 
Col. Commandant of the Sapeur Pom- 
piers, required an augmentation of his 
force, as being too few. 

Besides, in Paris all classes of persons 
turn out to assist in extinguishing fires ; 
and in addition to the firemen, there 
may usually be seen private citizens, 
National Guards, troops of the line, 
Municipal Guards, Sergens de Ville, and 
police officers, all actively employed. 
The French laws are exceedingly strict 
in compelling all passers-by — whether 
the fashionable beau in his ball dress, 
the lowest of the canaile, or the mo- 
narch himself — to hand the water or 
pump the engines as he may be di- 
rected. At the conflagration of the 
“ Theatre Italia,” a number of well, 
dressed persons who had just issued 
from Musard’s ball, and also from the 
concert of M. Valentino, submitted with 
the best possible grace, to join the chain, 
and pass the water-buckets, notwith- 
standing the intense cold which pre- 
vailed at the time. 

The following table will show at a 
glance the relative proportions which 
the fires in the two capitals bear to each 
other; viz.— 


In London. In Part*.* 


In the year 1833 the number of fires was 458 . . 151 

1834 „ 482 .. 190 

1835 „ 471 .. 213 

1836 „ 564 .. 191 


The following fires of very serious 
magnitude have occurred in London 
within the last five years ;* viz. — 

1834, October lo. Houses of Lords 
and Commons. 

1835, March 2. Silver-street, Golden- 
square. 

1836, March 26. Western Exchange 
gad Burlington Arcade. 

1836, August 30. Fenning’s Wharf. 


1837, December 28. Davis’s Wharf. 

1838, January 10. Royal Exchange. 
Against which, I believe, the Parisians 
can set nothing beyond the “Theatre 
Italia” in January last. 


* The numbers of Parisian fires are copied from 
a report published In your 72 let Number, an aw- 
thentic copy of which was forwarded to Mr. F. M. 
Simeon by M. Paulin. 
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Whenever a comparison has been 
made, in my hearing, between the 
promptness, skill, and intrepidity of 
London and Parisian firemen, it has 
always been to the advantage of the 
former; a glance at the foregoing ele- 
ments will show the fairness of this 
conclusion, 

I am well aware that Mr. Simeon is 
a great admirer of the Sapeur Pompiers, 
and I know that he made a proposition 
to Government some time since to esta- 
blish a similar corps in London; but 
his project was not entertained. 

When alluding to the evil conse- 
quences of certain practices on the con- 
tinent, I certainly did not include the 
City of Paris, ana as to other places, if 
the accounts transmitted to us by the 
public journals are to be believed, it is 
an absolute fact that in America, and 
elsewhere, many thousand pounds worth 
of property have been sacrificed to the 
flames solely by the diversion of efforts 
from the extinction of the fire , to the at - 
tempted rescue of property. That such 
has too often been the case in this coun- 
try, both in provincial towns and in 
London, I have the evidence of my own 
senses. Constant attendance at the 
earliest stages of most of the large, and 
very many of the smaller fires in Lon- 
don, for the last eighteen years, qualify 
me to speak with some degree oi con- 
fidence on these subjects ; at the same 
time I do not presume to consider my- 
self “ infallible.” 

I confess I do not quite comprehend 
the paradoxical remark of Mr. Simeon, 
that my arguments may be dictated by, 
but are not founded U]>on, sound sense ; 
but let that pass, I am quite content 
that all my opinions should be tested by 
"past experience,” and if this is but 
fairly ana impartially done, I shall be 
quite satisfied with the result. This 
communication has extended to an in- 
convenient length, I must, therefore, 
for the present postpone any further 
remarks, but I will take an early op- 
portunity of adding some further par- 
ticulars of the Parisian fire-apparatus, 
to that which Mr. Simeon has for- 
warded. In the meantime, 

I remain. 

Yours respectfully, 

Wm. Baddblby. 

London, October 11, 1838. 

I * 


REVIEW OF FIRE-ESCAPES, &C. 

Sir, — I have much pleasure in afford- 
ing such further information on the sub- 
ject of certain fire-escapes, as Mr. Parry’s 
last letter 6eems to require. , When 
opinions are combated, or questions pro- 
posed in the style adopted by Mr. 
Parry, it is really a pleasure to answer 
them ; at the same time, I beg to state 
that the deference paid me by Mr. 
Parry is far beyond what I have any 
pretensions to. His former letter would 
have been noticed somewhat more in 
detail, but that I feared to trespass on 
your space, or your readers* patience, 
by a recapitulation of matters already 
expatiated upon at some length in your 
previous volumes. In briefly pronounc- 
ing sentence of impracticability against 
Mr. Parry’s proposed steadying-weight 
for the canvass trough, I imagine a lit- 
tle reflection would supply the reasons, 
as being obvious ; but as Mr. Parry en- 
quires what is the objection? I would 
beg to direct attention to the following 
points. 

Every person must at once admit, 
that a heavy weight must necessarily be 
employed ; now the lifting and throwing 
out of a heavy weight to a proper dis- 
tance, during the excitement produced 
by impending danger, requires great 
skill, and is a performance that few per- 
sons could achieve — females, aged per- 
sons, or invalids, are quite out of the 
question. But supposing the weight to 
be ejected by sufficient manual dexterity, 
still there is no certainty that it will fall 
and continue at the required spot. 

These and some other difficulties are 
inseparable from the plan ; but the fact 
is, that no weight capable of being 
wielded in the manner supposed, would 
do what is required, i. e. maintain the 
angular extension of the trough from 
the burning building. The weight of 
the parties descending through the 
trough, as they approached the ground, 
would drag the weight, unless very 
heavy , and so render the descent peril- 
ous in the extreme. 

There is one objection to all these 
troughs not hitherto broached in your 
pages ; I allude to its indelicacy of ope- 
ration. Such of your readers as wit- 
nessed a certain notable exhibition at 
the west-end of the town, some time 
back, when a young female was per- 
suaded to slide down through the 
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trough to demonstrate its safety, will 
remember the result, and perfectly well 
understand to what 1 refer.* 

The hurried manner in which escape 
is always effected from midnight con- 
Bagrations, with little save the sleeping 
garments about the person, renders the 
exit from the canvas-spout anything 
but pleasant. This inconvenience could 
be avoided, it is true, by descending 
head foremost , but the bigoted inclina- 
tion of parties to retain their stock of 
brains, renders this course quite as ob- 
jectionable as the other — the remedy’s 
as bad as the disease. I dislike unne- 
cessary levity, as I despise the mock 
modesty that would stand upon trifles 
in a case of life or death ; at the same 
time there are certain common decencies 
of life that should never be needlessly 
outraged. 

With respect to Mr. Simeon’s re- 
mark, that the canvas spout has “per- 
haps been the means of saving more 
lives than any other extant;” I would 
only say, perhaps not. At any rate, its 
operation may probably be considered 
less objectionable in Paris than it would 
be here. 

The “portable staircase” has long 
been a favourite scheme with many per- 
sons, and considerable ingenuity has 
been directed to this point, but hitherto 
•without any success. Nothing suffi- 
ciently portable has yet been produced, 
and I fancy, never will. Most of the 
attempts in this way have been de- 
scribed in your pages, f and some have 
been rewarded by the Society of Arts ; 
but all have the insurmountable defect 
of being too cumbersome. 

With much respect, 

I remain. Sir, yours truly, 

Wm. Baddeley. 

JLondon, October 15, 1838. 


IMPORTANT IMPROVEMENTS IN STOCKING 
WEAVING. 

Our townsman, Mr. Robert Scott, has 
invented some ingenious machinery for 
working the stocking frame, which (though 
since the time of its original inventor it has 
remained in statu quo), is now placed in 


* This circumstance was not stated in a certain 
lying puff, which appeared soon afterwards in the 
Ladies Newspaper. 

* I would take the liberty of mentioning that 
the Engineers ’ and Mechanics * Cyclopaedia, con- 
tains a very tolerable account of the principal fire- 
escapes, up to the time of its publication. 


the first rank of improvements, inasmuch 
as, prior to Mr. Scott’s machine, a man 
could not manufacture more than 24 pairs 
per week, while this invention will enable 
a man and boy to produce 20 pairs per 
hour, or 100 dozens per week l The per- 
fecting of this machine has been a work of 
immense labour, time, and capital, and re- 
flects the highest credit on the ingenuity 
aud perseverance of its talented inventor, 
and we confess we regret exceedingly that 
anything should deprive him of his due re- 
ward. “ It may be questioned, however,” 
says a correspondent, “ whether the advan- 
tages resulting from the present form of the 
machine — distributing the labour to all 
branches of the family of the poor, in their 
cottages, are not greater than those ob- 
tained by attaching it to steam power, and 
congregating the weavers in large factories. 
The time may come, indeed, when this may 
be the best form of employing labour, but 
it is at present accompanied with incon- 
veniences of no trifling amount. The pro- 
gress of mechanical invention, however, 
cannot be stayed by these advantages. We 
must avail ourselves of improvements as 
they arise, rather than suffer other districts 
by adopting them, to rob us of that ancient 
inheritance, our stocking manufacture. The 
worsted branch of the hosiery trade has 
been so long established in this county that 
we should look with suspicion upon any 
improvements of machinery adopted by 
other counties, before they are brought into 
actual competition. Several patents have, 
we understand, been obtained at Notting- 
ham, for power stocking-frames, of which 
the Nottingham papers have spoken very 
highly, and which, most likely, will result 
in something being done, though we are 
informed that all of them are much in- 
ferior in speed to the invention of Mr. 
Scott, whose improvements in the mode of 
working the common frame render it capa- 
ble of being attached to power whenever 
the wants of the trade or the competition 
of our neighbours, may render it necessary. 
The chief advantages of his plan are the 
rendering the labour of working a frame 
much easier and pleasanter when applied to 
hand labour, and the attainment of a speed 
greater than any other invention, the ex- 
pense when attached to steam power, being 
small, aud the wear and tear being less than 
by hand.” Mr. Scott’s engagement in 
another county prevents his further carry- 
ing out his intentions with respect to them ; 
and he therefore purposes to sell his machines 
by auction, which will, no doubt, excite very 
considerable interest and competition. — Lei- 
cestershire Mercury . 
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THATCHED HOUSE NUISANCES. 

(From Loudon’s Suburban Gardener.) 

A thatched cottage is an object of admi- 
ration with many persons who have not had 
much experience of country life ; and, ac- 
cordingly, we find several in the neighbour- 
hood of London. Such cottages have, per- 
haps, the gable end covered with ivy, the 
chimney tops entwined with Virginian 
creepers, and the windows overshaded by 
roses and jasmines. The ivy forms an ex- 
cellent harbour for sparrows and other small 
birds, which build there in quantities in 
spring, and early in summer, and roost 
there during winter. In June, as soon as 
the young birds are fledged, all the cats 
in the neighbourhood are attracted by them, 
and take up their abode in the roof of 
the house every night, for several weeks 
— the noise and other annoyances occasioned 
by which we need only allude to. We say 
nothing of the damp produced by the deci- 
duous creepers and the roses, as we have 
already mentioned that ; but we must here 
notice another evil, which is not so obvious, 
though quite as serious, and this is, the nu- 
merous insects generated in the decaying 
thatch, and more especially that loathsome 
creature the earwig, which in autumn, when- 
ever the windows are open, comes into the 
house in quantities, and finds its way into 
every closet, chink, piece of furniture, and 
even books and papers. All cottages of this 
kind harbour snails and slugs in the ivy, 
and spiders under the eaves of the thatched 
roof ; and wherever there are spiders, there 
are also abundance of flies. As there is 
always a garden attached to such cottages, 
it is almost certain, if on clayey soil, to 
abound in snails, slugs, worms, and, if the 
situation is low, perhaps newts. Some of 
these from the doors, or, at all events, the 
back door, being generally kept open, are 
quite sure to find their way, not only into 
the kitchen, but even into the pantry and 
cellars. Slugs, when very small, will enter 
a house through a crevice in the window or 
a crack in the door, find their way to the 
moist floor of the pantry or the cellar, and 
remain there for weeks, till they are of such 
a size that they cannot retreat. There are 
few persons, indeed, who do not experience 
a feeling of disgust at seeing the slimy traces 
of a slug in any part of their house, not to 
speak of finding them in dishes in which 
food is kept, or even on bread ; or at dis- 
covering an earwig in their bed or on their 
linen. The kitchen, in low damp cottages 
of every kind, almost always swarm with 
beetles and cockroaches, and the pantry 
with flies; while, from the closeness and 
want of ventilation in the rooms, it is almost 
impossible to keep fleas, &c., from the beds. 


If a large dog be kept in or near the house, 
as it frequently is, or if a stable or cowhouse 
be near, the fleas from the dog, the horses, 
or the cows, which are larger than the com- 
mon kind, will overspread the carpets, and 
find their way to the sofas and beds. Hav- 
ing lived in cottages of this kind in the 
neighbourhood of London, we have not 
stated a single annoyance that we have not 
ourselves experienced ; and we have pur- 
posely omitted some. Two of these, of- 
fensive smells and rats, are the infallible 
results of the want of proper water-closets 
and drainage ; but these evils, great as they 
may seem to be, are much easier to remedy 
then the others already mentioned — which 
are, in a great measure, inseparable from 
the kind of house. Two others, the danger 
ot setting fire to a thatched roof, and its 
liability to be injured by high winds, are 
sufficiently obvious ; but it would hardly oc- 
cur to any one who had not lived in a house 
of this description in the neighbourhood of 
London, that a thatched roof is of all roofs 
the most expensive, both when first formed, 
and afterwards to keep in repair. A plumber 
or a slater, to repair a lead or a slate roof, 
may be found everywhere in the suburbs of 
large towns ; but a professional thatcher 
must be sent for from the interior of the 
country. For example, the nearest cottage- 
thatchers to London are in the hundreds of 
Essex on the east, and in Buckinghamshire 
on the west. 


ROYAL CORNWALL POLYTECHNIC SOCIETY. 

SIXTH MEETING. 

The sixth annual exhibition of works of 
art and science, under the patronage of this 
society, was opened on Tuesday, at the Hall 
in Falmouth. There was an unusually large 
display of original works of art and science, 
and the general appearance of the room was 
enriched by the exhibition of some excellent 
paintings, and articles of vertu from the gal- 
leries and cabinets of several ladies and gen- 
tlemen of Falmouth and its vicinity. Davies 
Gilbert, Esq., took the chair, and in the 
course of his speech observed that there were 
several models of steam-engines, which, al- 
though they contained nothing new, yet 
showed that Cornwall possessed a great many 
young men who applied themselves to the 
advancement of mechanics. Great attention 
had been bestowed on the important object 
of saving the excessive labour of ascending 
and descending the mines. To accomplish 
this, three or four plans were proposed, the 
models of which were before them. One 
displayed a complete novelty. It was a mode 
of lowering and lifting persons by means of 
a counter-balance of water. It was well 
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known that some of our largest steam en- 
gines lifted 72,000,000 lbs. a foot high, by 
the consumption of a bushel of coal ; and it 
was found that to lift 100 men, each weigh- 
ing 150 lbs., 200 fathoms, a quarter of a 
bushel would be sufficient. The cost of this 
was two -pence j and if an additional penny 
were allowed for leaksge, it would be possible 
for the small cost of three-pence, applied ac- 
cording to the proposed plan, to purchase a 
saving of human labour and human health, 
such as could hardly be conceived. He had 
no doubt they should shortly have miners 
lifted out of mines in this way ; and a very 
liberal subscription had been entered into by 
gentlemen concerned in mines, to carry the 
plan into operation, (Cheers.) 

* Mr. Jordan, the Secretary, then read the 
awards of premiums, amongst which were 
the following for mechanical subjects 
. Ten Guineas, by Sir Charles Lemon, Bart, 
and R. W. Fox, Esq., for the best reports of 
a series of experiments made with the wedge 
fpr blasting rocks, invented by R. W. Fox 
Esq, To Capt. R. Dunstan, of Wheal 
Vyvyan mine. 

. Ten Pounds, by John Hearle Tremayne, 
Esq., for the best available method or im- 
provement on the plans already suggested, 
fpr facilitating the ascent and descent of mi- 
ners. To John Phillips, of Halsetown. 

Three Guineas, by Charles Fox, Esq., for 
the best model (either original or copy) not 
less than 18 inches in length, of a life boat, 
which shall be judged most manageable in a 
storm. To F. J. Adams, of St. Ives. An 
e^tra prize of Two Pounds was also awarded 
to John Phillips, of Halsetown, for his 
model. 

Three premiums, by Charles Fox, Esq., 
the first of Three Guineas, for the best de- 
scription and drawings of the least inconve- 
nient and inexpensive, and, at the same time, 
most efficient means of securing a fortnight’s 
supply of bread and water, within reach of a 
ship’s crew, in the event of their not being 
able to go below deck, owing to the vessel 
being water-logged, or to other causes ; the 
number of the crew may be estimated in 
the proportion of 15 tons register to each 
man. First Premium of Three Guineas 
awarded to John Payne, of Falmouth ; second 
Premium of Two Guineas, awarded to F. J. 
Adams, of St. Ives. 

The total amount of premiums awarded 
was 511. 8s. 

, In delivering a premium to Mr. Phillips, 
the President stated that one great cause of 
disease in miners was climbing ladders to the 
surface. He himself, had, in his youth, ex- 
perienced the injurious effects of this mode 
of ascent ; and, he was convinced that to de- 
ym * better method was one of the greatest 


objects which this society could have in view. 
He had great pleasure iu stating that this 
had been actually achieved in Germany, -in 
the deep mines of the Hartz forest ; and he 
believed, upon the principle of the model 
now on the table. This plan, was, to hold 
by projecting handles when passing from 
place to place. Mr. Alfred Fox had applied 
to the Hanoverian Ambassador fora descrip- 
tion of it ; and he hoped at the next meeting 
to lay it before the society. He had said al- 
ready that this machine would lift 100 men 
200 fathoms for shout three-pence j but the 
machine itself would be very costly: and, as 
mines were exceedingly precarious, mine* 
owners had been unwilling to incur that ex- 
pense. He was therefore happy to say, that 
besides donations from other gentlemen, 
100/. would be given by Mr. Charles Fox, 
through this society, to that mine that should 
first adopt the principle. (Cheers.) 

Davies Gilbert, Esq., in allusion to the 
comparison made with other societies, stated 
four or five had been established in imitation 
of this ; and, it should never be forgotten 
that they owed this society, useful and 
splendid as it was, to the exertions of two 
young ladies, under 20 years of age, seconded 
by the judgment and liberality of their rela- 
tions, a family long known through Cornwall, 
but now distinguished for their acquirements 
from one end of Europe to the other, 

R. W. Fox, Esq., made some observations 
on the ascent and descent of miners, in con- 
sequence of his having conversed with a 
gentleman who had ascended and descended 
by a machine in the King William Mine, in 
the Hartz. That mine was 300 fathoms 
deep ; and the principle there adopted was 
similar to that to which the premium was 
this day awarded. This plan differed from 
that which obtained the first prize last year, 
inasmuch as there was now the additional 
security afforded by taking hold of the stays 
of the ladder. This single circumstance 
warranted the judges in deciding that the 
present plan should have a premium. The 
apparatus descended about 200 fathoms out 
of 360, partly on an inclined shaft, and the 
other part perpendicularly. Some parts of 
the mine were three-quarters of a mile from 
the place of ascent, yet the miners who work 
in those parts, walk that distance through 
the levels besides coming down 40 fathoms, 
in order to be raised to the surface by the 
apparatus. They had no idea of danger; 
and he stated this publicly, because a work- 
ing miner had lately in a letter to him, ex- 
pressed an opinion that the plan was a dan- 
gerous one, and also that the prizes offered 
by this society tended to the injury of the 
miner. 
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NOTES AND NOTICES. 

Discouragement of Science by the Austrian Go- 
vernment . — It is a remarkable fact, that Vienna is 
the only European capital in which there is no aca- 
demy or association for the cultivation of science 
organised under the sanction and the encourage- 
ment of the State. It can hardly be supposed that 
the Austrian Government should dread the effects 
of an increased activity of the human intellect. 
According to D’Alembert, princes encourage learn- 
ing for the sake of diverting the minds of their 
subjects from the consideration of their practical 
interests and political rights; and one would sup- 
pose that the examples of Peter the Great and 
Frederick the Great, who both did their utmost to 
give science a permanent abode in their respective 
capitals, would be sufficient to inspire the Austrian 
statesman with confideuce, if he were at all dis- 
posed to favour the progress of science. The Aca- 
demy of Sciences of St. Petersburgh has experi- 
enced to such an extent the munificence of its 
imperial patrons that its fixed revenue is now ten- 
fold that assigned to it by its founder, Peter the 
Great. Among the philosophers who lent a hand 
to the organization of it, was the celebrated Leib- 
nitz, who also made great exertions, and for some 
time with every prospect of success, to bring about 
the establishment of a similar institution in Vienna. 
The Court seemed favourable to the design, which 
yet, unaccountably, was never carried into execu- 
tion. It was revived about 60 years later, under 
Maria Theresa (in 1773), and then the foundation of 
an Austrian Academy of Sciences seemed quite cer- 
tain ; but, unfortunately, the produce of the sale of 
the National Almanac formed a large item in the 
estimate of the contemplated funds, and when all 
the arrangements were complete, a petition of the 
almanac-mongers to the Empress, setting forth the 
injury with which they were threatened by the in- 
stitution of the academy, was sufficient to upset 
the philosophical fabric. Nothing further was 
dreamt of the special cultivation of science in 
Austria till last year, when 12 men, well known for 
their learning and abilities, presented, by the hands 
of the Arch- Duke Lewis, a petition for the establish- 
ment of an Academy of Sciences at Vienna. No 
notice has, we believe, been taken of this petition ; 
and we presume that Prince Metternich does not 
deem it becoming in a fond and paternal Govern- 
ment to give its subjects the pains of thinking. — 
Atkeneeum. 

Encke t s Comet .— (From the Cambridge Chroni- 
cle .) — The peculiar clearness of the atmosphere and 
heavens at the time of the comet’s passing the 
meridian, October 4, 13h. 30m., induced me to look 
for it, but with little hope of success, the moon 
having passed but half an hour before and was 
shining very brightly; the comet was 30 degrees 
above her ; I saw some very faint object which did 
not appear to be a star, and took an observation of 
it, though very roughly, there being no light in the 
nwm, and found that it agreed with the tabular 
place very nearly. I then looked with the 20-feet 
telescope (presented by the Duke of Northumber- 
land), but could not find it, owing, most likely, to 
the adjustments of the instruments not yet being 
sufficiently accurate to insure an object being in 
the field. I afterwards looked with a five-feet equa- 
torial, the telescope of which is very good, and 
found some stars which 1 knew were very near the 
comet, and, after excluding all possible light from 
the room, again saw the comet, and watched it till 
4 o’clock, during which time I got three pretty 
good observations of it, from which it appears that 
It moved through a minute and a half of declination 
in one hour — proving, beyond a doubt, that it was 
the comet ; it is a nebuloid, filling a space of about 
three quarters of a minute, and at the time of ob- 
servation followed three stars of the seventh or 
eighth magnitude, in the form of a triangle, about 
two minutes. It had been looked for very atten- 
tively with the 20-feet telescope on several pre- 
vious evenings, but at each time the atmosphere 


was very moist, which after a short time d immed 
'the object glass. 

Cambridge Observatory. J. Glaus ek. 

Tribute of Respect. — The engineers, firemen, Sut, 
on board of the Countess of Galloway steam-pocket, 
haviug resolved to offer a token of respect to P. V, 
Fitzgerald, fireman, in testimony of their gratitude 
for his attention while acting as coal-trimmer, and 
of congratulation on his advancement to fireman, 
presented that gentleman, on the 6th inst., a hand, 
some silver-mounted tobacco pipe. Peter acknow- 
ledged the compliment in a manly style, and de- 
clared that he was sure, with such an instrument, 
whether on land or sea, in getting up steam , h# 
would always be sure to think of his kind friends 
on board the Countess— Dumfries Times. 

The Railway Times contained, in one paper, a 
list of no fewer than twenty accidents (some of 
them attended with fatal results) that have oc- 
curred to stage-coaches (taking no note of accidents 
to private vehicles) within the last few weeks. 
This is intended as a set off against railway acci- 
dents. 

Nova Scotia Coat Mines. — The fuel used in the 
few last voyages of the Great Western steam-host 
was obtained from the coal mines of Picton, iq 
Nova Scotia, and it answered every purpose re- 
quired. This fact will, no doubt, greatly contrilmt# 
to establish the competition necessary to keep up a 
regular line ot steam -vessels throughout the year 
between England and the United States, which is 
so much desired by all parties connected by busi- 
ness or otherwise with America. However this 
may be, the very fact that the coals of Nova Scotia 
have been successfully used by the Great Western 
steam -vessel is a matter of much importance. 

British Alum Manufactories. — The only alum 
manufactories now worked in Great Britain are 
those of Whitby, in England, and of Herlett and 
Campsie, near Glasgow, in Scotland; and these de- 
rive the acid and earthly constituents of the salt 
from a mineral called alum slate. This mineral has 
a bluish or greenish black colour, emits sulphurous 
fumes when heated, and acquires thereby an alu- 
minous taste. Tbe alum manufactured in Great 
Britain contains potash as its alkaline constituent! 
that made in France commonly contains ammonia^ 
either alone or with variable quantities of potash. 
Alum may in general be examined by water of am- 
monia, which separates from its watery solutions 
its earthly basis in the form of a light floculent pre* 
cipitate. If the solution be dilute, this precipitat# 
will float along as an opalescent fluid. — Dr, Ure’i 
Dictionary of Manufactures and Mines. 

To preserve Wall-nails from Rusting. — I beg to 
communicate a little valuable information to those 
who use many nails for fastening wall trees. I use 
cast nails about one inch and a quarter long and 
heat them pretty hot, in the fire-shovel, over the 
fire, but not red, and then drop them into a glased 
flower- pot saucer, half filled with train oil. They 
absorb a great deal of oil, and thus prepared sever 
become rusty, and will last many years. Th# 
effluvia of the oil also, for a long time, I fancy* 
keeps insects from the trees. — Magazine of Dome*? 
tic Economy. 

Hydrogen Gae. — A scientific chemist, of great 
celebrity in France, has lately visited this country, 
for the purpose of taking out a patent for an econo- 
mical process, by which he obtains from the de- 
composition of water, hydrogen gas, for the pur? 
pose of lighting houses and streets. His process 
has for some time been in very successful opera- 
tion in France, but the method has been kept se- 
cret. He has now, however, undertaken to light the 
Royal Printing Office in Paris, with gas procured in 
the manner above-mentioned. — Birmingham Gax. 

Extraordinary Steam-boat Speed. — Extract of a 
letter from a distinguished and experienced naval, 
officer, describing his passage to Antwerp and bach 
in the Rainbow steam-ship — “ Underneath I give 
you the times we were abreast of the places marked 
against each, premising we started in the Rainbow 
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from Blackwall, Sunday, the 16th instant, at two 
minutes past one, p. m. Passed Gravesend, 
2. 18, being 22 miles, in one hour 16 minutes ; the 
Nore, 3.44; Margate, 5.44; Ostend Light, bearing 
E. by 8., 10.25 ; Flushing, 1.25. Took a pilot on 
board, and anchored for nearly three hours ; at five 
went fairly a-head again, and got up to Antwerp 
between nine and ten in the morning. On our re- 
turn, we started Wednesday, 19th, from Antwerp, 
at 12 minutes past noon, passed the different places 
asunder: — Ostend Light, bearing S. S. W., 6.12; 
North Foreland, 11.10; Margate, 11.15; Nore, 
1.12; Gravesend, 3.3; stopped 11 minutes, and ar- 
rived alongside Brunswick Wharf, Blackwall, 5.13; 
making the passage, upwards of 210 miles, in 16 
hours and 50 minutes. She is perfectly easy, and 
has the least tremulous motion of any steamer 1 
was ever in, and it is a curious fact, that both in 
going and returning there was not one case of sea- 
sickness on board, although there was sufficient 
motion to have caused it to some in any other ves- 
sel. But there is not the slightest smell either from 
the bilge-water or from the engines.” — True Sun. 

Electricity of Wood. — M. Ratt, a cabinet-maker, 
when planing wood, remarked that several chips 
manifested electric phenomena. By means of an 
electrometer he ascertained, that in certain species, 
especially those of America, the electricity was 
positive, while in others it was negative, aud this 
particularly characterized the French woods. 

Wooden Paper. — MM. Montgolfier, paper-makers, 
have, it is said, substituted wooden chips for rag in 
their manufacture ; and besides this, they expect 
soon to have on sale a wooden pasteboard, which 
shall be impervious to the wet, and prove an econo- 
mical substitute for slate, in the covering of the 
roofs of buildings. 

M. Dulong. — M. Dulong is no more, and in him 
the scientific world has sustained a serious loss. 
He was well known for his important labours with 
respect to caloric, and the progress of modern che- 
mistry. His health had long been declining, for 
he was obliged to resign his perpetual secretary- 
ship to the Academy of Sciences on that account ; 
on office to which he was appointed on the death 
of Baron Cuvier. M. Coriolis succeeds him at the 
Polytechnic School.— Athenaum. 

• New Discovery. — A foreigner states that he has 
discovered a cheap and easy process for hardening 
Iron through its whole substance, so as to defy the 
efforts of the file or drill. In all cases of wear and 
tear this invention will offer immense savings, and 
In many cases where brass is now used to resist 
friction, that expensive metal will be rendered un- 
necessary, many other advantages will accrue from 
the introduction of this process, particularly in the 
Increased protection, capable of being given to pro- 
perty in various ways. 

Asphalte Experiments. — By the proceedings of 
the Prussian Association for promoting the Arts, 
we see that they have laid down a pavement of nine 
different compositions, of asphalte, coal tar, oil. 
Band, lime, chalk, &c. Observations will be made 
to ascertain the durability and relative properties 
of the several compositions. 

Galvanic Telegraph. — The highly scientific mode 
of making instantaneous telegraphic communica- 
tions by galvanic power, which has so long been 
considered attainable, has already been put to the 
most decided test on the London and Birmingham 
Railway, under the direction of Professor Winston, 
and Mr. Stephenson, the engineer to the company. 


Four copper wires, acted upon at each end of the 
line at pleasure, by the agency of very simple gal- 
vanic communicators, have been laid down on the 
line of the London and Birmingham Railroad, to 
the extent of twenty-five miles. They are inclosed 
in a strong covering of hemp, and each terminus is 
attached to a diagram, on which the twenty-four 
letters of the alphabet are engraved, in relative po- 
sitions with which the wires communicate, by 
means of moveable keys, and indicate the terms of 
the communication. The gentlemen are frilly sa- 
tisfied that communications to almost any extent 
may be made instantaneously by the agency of gal- 
vanism. — Midland Counties’ Herald. 

Steamers between New York and the West India 
Islands.— It is stated, that a Steam Company is 
about to be formed in New York, and that two 
superb steamers will be fitted up for the purpose of 
establishing a line of communication between that 
port and Kingstown, in the island of Jamaica. The 
steamers are to touch at St. Thomas and Havannah, 
The article adds, “ it is not generally known, that 
Jamaica is destined to be connected by three lines 
of steam communication with the isthmus of Pa- 
nama, opening a direct line of steam navigation to 
Canton, by Owybec, and to New Holland, by 
Otaheite. When this great event is established, 
Jamaica will become the most important commer- 
cial entrepot in the world!” 

Discouragement of Inventions by the Prussian 
Government. — The Prussian authorities, we know 
not for what reason, have lately completely set their 
faces against the introduction of improvements in 
machinery and manufactures— refusing to grant pa- 
tents to inventors on the most frivolous pretexts — 
such as, that the invention had been alluded to in 
some newspaper or publication, that it was not of 
sufficient im portance,and such like reasons. We could 
mention three improvements in steam-engines, and 
several new processes of manufacture, one of a most 
important nature, and which is being extensively 
adopted in this country, patents for which, have, 
within the last six months, been refused. We fear 
that there is “ something rotten in the State of ** 
Prussia ; that the inventions for which patents are 
applied for, instead of being not of sufficient im- 
portance, are too important, and too valuable to be 
allowed to slip through a functionary’s hands who 
may chance to have some friend to whom the dis- 
closure of their communication would be useful. 

Map of the Southampton Railway. — The cheapest 
and best Railway Map (next, of course, to our own, 
of all the railways,) is that executed by Mr. Job- 
bins, the lithographer, and lately published by Mr. 
Tyas, of Cheapside. We noticed the publication of 
t'ue first division, of the Southampton line to Woking 
some time since (No. 774) ; the mBp is now carried 
on to Basingstoke, and includes a very considerable 
portion of the adjacent country. It is an important 
point to observe, that every building, path, and 
lane, laid down in the ordnance survey, is contained 
in this map. To travellers by the train it will prove 
most useful, as there is attached a list of. fares, 
times of starting, distances of towns in the neigh- 
bourhood of the line from the various stations, and 
other necessary information. The plan of the sta- 
tion will also tend to elucidate to the curious the 
movements of the trains, and the mode of shifting 
from one line to another. 

The Railway Map of England and Wales continues 
on sale, in a neat wrapper, price 6d. ; and on fine 
paper, coloured, price Is. 


83h British and Foreign Patents taken out with economy and despatch ; Specifications , Disclaimers, and 
Amendments, prepared or revised ; Caveats entered ; and generally every Branch of Patent Business 
promptly transacted. A complete list of Patents from the earliest period (15 Car. II. 1675 , ) to the present 
time may be examined. Fee 2s. 6d . ; Clients , gratis. 
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UPTON AND CO/S PATENT ROTARY 
STEAM-ENGINE. 

So numerous have been the failures 
— equal in number, we may say, to 
the attempts — to construct a rotaiy 
engine which will compete with the ordi- 
nary reciprocating machine ; so deceptive 
to the most skilful examiner have been 
the results of experiments upon a small 
scale, or for a brief space of time, that 
it becomes a matter of no small hazard 
for any one who would stand well with 
the engineering and mechanical world to 
express an opinion favourable to an in- 
vention asserted to effect the object so 
much desired, but so generally despaired 
of in attainment. So many also have 
been the explorers in the field — sd com- 
pletely has every mechanical movement 
been examined and applied, that it would 
be a matter of no less hazard to assert 
the originality of such an invention : so 
nice, mayhap, will be the distinction be- 
tween the contrivance of the successful 
inventor of the rotary steam-engine, and 
a variety of his precursors, that the 
best evidence of its novelty will be its 
successful operation. 

Amongst the many rotary engines 
which we have seen, and the multitude 
which we have read or heard of, we 
think we shall be borne out by future 
experience in saying, that the engine 
now about to be described (invented 
and patented by Mr. John Upton of 
Battersea), comes nearest to the accom- 
plishment of the desired end ; under any 
other circumstances than those which 
accompany the search after the rotary 
engine, we should have said that the 
end was attained. 

On our front page, figure 1, is an end 
or side viewof the engine, with its exterior 
plate removed, to show the several parts 
in the interior. The engine consists of 
an outer cylinder, K, within which turns 
the revolving cylinder L, which contains 
the four pistons, V V V V. One piston 
is connected to that on the opposite 
diameter of the revolving cylinder by a 
rod W ; the two others are similarly con- 
nected : these rods work freely through 
C, the shaft of the engine, and upon 
which the revolving cylinder is fixed. 
X X is what Mr. Upton calls a “ triple 
excentric,” being formed of three seg- 
ments of circles. The middle-segment 
works close against the circumference 


ROTARY STEAM-ENGINE. 

of the revolving cylinder; and the side 
segments are so formed, that as the 
piston on one side of the revolving cy- 
linder is thrust into its socket or aper- 
ture therein, by pressing against the 
segment on that side, the opposite one 
is allowed to protrude in exactly the 
same proportion — still keeping close 
against its segment on the other side. 
Upon the correct formation of this ex- 
centric — the exact coincidence of opera- 
tion of the one side segment to the 
other — does the smooth working of this 
engine depend : in fact, we regard this 
point as the main and distinguishing fea- 
ture of Mr. Upton’ 8 invention ; applica- 
tions of eccentrics to effect a certain 
position of the piston have been nu- 
merous, but we think this one not only 
novel, but good. 

M, N, is a nozzle, cast with, or fixed 
upon the outer cylinder, having two 
steam- ways at O O, and upon the nozzle 
is fixed the steam box-with slide-valves 
P. Fig. 2 is an end view of the engine 
with the side plates Q, Q, bolted on. R, 
the stuffing box, through which passes 
the main shaft of the engine. M the 
nozzle, and P the steam-box and valves. 

Fig. 3 is a separate view of one of the 
interior side plates, which are fixed by 
bolts passing through the revolving cy- 
linder; the holes for which bolts are 
seen in this figure, as well as in fig. 1. 
TTTT are grooves, in which the ends 
of the pistons V V V V work steam- 
tight. Fig. 4 is a separate view of one 
of the pistons ; at its juncture with the 
connecting rod W, there is a spring to 
keep it with a gentle and regular pres- 
sure against the inner circumference of 
the outside cylinder K and the eccentric ; 
and also to compensate for the effects 
of wear. According as steam is admitted 
by one or other of the steam-ways O O, 
so may the engine be made to revolve 
one way or other. By connecting the 
eduction-hole with a condensing appa- 
ratus of any kind, a condensing engine 
may be formed. 

To the railway locomotive, and to the 
steam-boat, would the rotary action of 
this engine be its most important appli- 
cation, and we hope that the expectations 
raised by inspection of its working, and 
examination of its details, will not be 
disappointed. 
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SUBSTITUTE ROB mountain baro- 
meters. 

Sir, — In the selections that have been 

B ' ” \ed from the proceedings of the 
Association, at Newcastle, there 
is an account of a substitute for Moun- 
tain Barometers proposed by Sir John 
Robison. Secretary of the Royal Society 
of Edinburgh. As considerable errors 
appears to have crept into the reports 
regarding this instrument, I deem it 
worth while to describe more fully its 
real character, premising that it is much 
simpler and more easily managed by un- 
skilled travellers, than the description 
given at page 469 of your last volume 
would lead perspns to suppose. 

The instrument exhibited at the meet- 
ing consisted of a glass tube, about 1.25 
inches diameter, and about 14 inches 
long, with a small bulb at the end. The 
capacity of the bulb appeared to be three 
or four times that of the inside of the 
tube. The stem of the tube was gra- 
duated by divisions, which had been ex- 
perimentally formed by the instrument- 
maker* in the following way : — At a 
time when the mercurial barometer was 
at 30 inches, and Farenheit’s thermo- 
meter at 62°, the instrument was sus- 
pended within the receiver of an air- 
pump, over a cup containing water ; the 
air in the receiver being exhausted to 
a degrpe of rarefaction corresponding to 
29 inches of the barometer, the instru- 
ment was then lowered until its lower 
end was immersed in the cup of water ; 
air being admitted into the receiver, the 
water rose in the tube of the instrument, 
and its height was carefully marked. 
The instrument was again suspended in 
the receiver, and the exhaustion repeated 
until the barometer-gauge indicated 28 
inches; the immersion in the cup was 
then made, and a second mark put upon 
the stem. By continuing this process, 
the graduation of the stem was carried 
on as far as was thought requisite, when 
the instrument became ready for use. 

It will be evident on reflection, that 
with a number of tubes graduated in 
this manner, a traveller ariving at a 
station in the midst of mountains may 
ascertain the tension of the air on the 
summits of all of them, by sending a 
messenger to each, with one or more of 
these tubes, and a tin case containing a 
little water. The messenger taking up 
the tubes with their stems open, the air 


within them partakes of the density of 
the atmosphere at the station visited* 
and if when at the summit the mouth 
of the tube is put into the water, and 
left in it while the messenger descends, 
the water will rise in the stem with the 
increasing density of the atmosphere, 
and will indicate, by its height, the de- 
gree of rarefaction of the air at the 
upper station, if the barometer at the 
lower one stands at 30 inches ; if it be 
more, or less, a corresponding correction 
must be made for the difference. 

If the temperature of the air at the 
upper and lower stations was the same, 
nothing further would require to be 
done ; but as this will seldom or never be 
the case, unless the instrument at both 
stations can be put into water containing 
melting snow, it is necessary, where ac- 
curacy is required, to send up a thermo- 
meter with the messenger, that the 
temperature of the instrument at the 
upper station may be noted, and a cor- 
rection made for any difference that is 
observed between that and the one at 
the lower station. 

This instrument is equally adapted for 
the use of aeronauts, and will, I nave no 
doubt, be very advantageously employed 
for many other purposes ; ingenious in 
design, beautifully simple in its con- 
struction, accurate in its results, ex- 
tremely portable, and easily managed, it 
strongly recommends itself to scientific 
tourists, &c. as a valuable addenda to 
their more costly apparatus. 

I remain, Sir, 

Yours respectully, 

Wm. Baddeley. 

London, October 23, 1838. 


FIRE-ESCAPES. — BANKER’S FIRE- 
PROOF HOUSE 

Sir, — Fire-escapes are either too cum*- 
berous or too complicated ever to be of 
much service at a fire, particularly when 
the reason of few persons is settled enough 
at those times to use them; even those spe- 
cially appointed for their management 
frequently appear to want the necessary 
presence of mind; the escapes from their 
failure sometimes cause accidents, instead 
of prevent ing them. The best life-pre- 
server in cases of fire is such as I saw at 
New York, N. A., and that was a volun- 
teer band of humane and active indivi- 
duals, who, on such occasions, were seen 
d 2 
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running to the scene of destruction, draw- 
ing after them, by means of ropes attached 
to it, a light two- wheeled spring carriage, 
which carried ladders of various lengths; 
but the ladders in general use in the United 
States, both for building and other pur- 
poses, are of a much better construction 
than those used in this country, which 
are too narrow to stand steady, the mea- 
surement of two Yankee ladders which I 
took, are as follows: — long, 35 feet ; wide 
at the bottom, 3 feet ; wide at the top, 2 
feet. Another, — long, 25 feet ; wide at 
the bottom, 2 feet 2 inches ; wide at the 
top, 1 foot 14 inches. 

More than 20 years ago I remember 
seeing in an upper room in a house in Lin- 
coln’s Inn Fields, occupied by a relative, a 
canvass tube fastened by hooks to eyes 
fixed in the joist of the floor ; in case of 
fire this tube was to be thrown out of the 
window, the end of which reached the 
ground,to be held by some of the assem- 
bled people ; those in the bouse were to 
get in and slide through. It would not 
be a bad plan if every house was furnish- 
ed with a similar apparatus. 

The public should not put faith in ad- 
vertisements of fire-proof boxes and 
closets, unless a safe or box is invented 
that will stand the heat of a glass-house 
furnace, as I believe the heat in a house 
thoroughly gutted by fire is not much 
less ; but in partial fires, fire-proof boxes 
and closets may assist in preserving pa- 
pers, books, &c. 

In the year 1835 I was at New York, 
during the great fire, and saw plenty of 
boxes and closets, which every means 
had been used to make fire-proof; but 
after the fire, however sound they might 
appear on the outside, everything within 
was charred to a cinder; in some instances 
the closets were in the cellars, but the 
heat was so great from the burning ruins, 
that the papers even in those did not es- 
cape. 

The only way to preserve papers, 
books, &c., in case of a fire in a city, is 
to keep them in a dry well, as is done at 
one of the banking houses in London; or 
what is more convenient, to erect a build- 
ing out of contact with all other houses, 
built with walls sufficiently thick, not 
only to prevent outward heat from pene- 
trating, but to support a solid roof of ei- 
ther stone, cement, brick, or iron ; there 
must be no windows on the outside, but 
the light is to be obtained from within, 


by having a court in the centre of the 
building, the interior of the house to be 
heated by warm air, proceeding from a 
hot water apparatus situated in the cellar. 
Such a budding, even on a small scale, 
might be erected near, but detached from, 
the main building of banking and other 
houses, where valuable papers are now 
kept. 

I remain, Sir, yours faithfully, 

Arthur Trevelyan. 

Angle»ey, Oct. 19, 1838. 


PUBLIC BAROMETERS AND THERMO- 
METERS. 

Sir, — On perusal of the interesting 
communicationof“F. R. S.,”in No. 792, 
suggesting the erection of pillars on the 
quays in seaport towns, &c., with baro- 
meters and thermometers affixed for the 
public use, the accomplishment of so 
desirable an object appeared to me to be 
far distant, unless, indeed, in isolated in- 
stances, through the bounty of philan- 
thropic individuals. 

That the instruments would be con- 
sulted to advantage by a large class of 
persons on our coasts, as pilots, fisher- 
men, watermen, &c., there can be no 
question ; and it is not a little recom- 
mendatory to the suggestion thrown out 
by “F. R. S.”that parties of all the above 
classes do make a constant practice of in- 
specting the barometers in the shops of 
opticians, usually situated near the wa- 
ter side in ports, where their avocations 
lead them to a considerable distance from 
the shore ; the description of boats’ gear 
for the day being generally decided by 
the indications with which they have be- 
come familiar. 

I have been lead to bear testimony to 
the above from the practice having often 
struck me as very judicious, and which 
indeed one would not have been prepared 
to expect from men whose habitual 
usages dispose them rather to place re- 
liance on the ordinary prognostications 
of the weather, which would be qualified 
or confirmed by constant observance of 
the variation in the instruments. 

I am. Sir, your obedient servant, 

Nauticus. 

Woolwich, Oct. 16, 1838. 
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STEAM NAVIGATION TO INDIA. 

Sir, — Your correspondent “ H.’s” re- 
marks upon my communications have 
forcibly impressed me with the truth of 
the sentiment advanced by an eminent 
writer, when speaking of some quotations 
which had been made from his own writ- 
ings on a particular subject : — 

“ It is obvious that he who wishes to judge 
of them fairly, must view them in their pro- 
per place, accompanied with their re- 
spective proofs and illustrations ; and that 
to tear them from their connection and ex- 
hibit them in their naked form, as though 
they had been expressed in the author’s 
own terms, is a direct appeal to prejudice. 
The obvious design is to deter the reader at 
the outset, and to dispose him to prejudge 
the cause before it is heard. To mingle 
in the course of controversy, insinuations 
and inuendoes which have no other tendency 
than to impair the impartiality of the reader 
is too common an artifice ; but such an open 
barefaced appeal to popular prejudice is of 
rare occurrence. It is an expedient to 
which no man will condescend who is con- 
scious of possessing superior recourses.” 

I have only to ask the readers of your 
Magazine to refer to my letters on the 
subject of Indian Steam Navigation, 
where they will find the gravamen of my 
complaint was, that steam navigation in 
India had not been introduced to the 
extent that it ought to have been ; that 
there was strong grounds for attributing 
tlis to the direct or indirect influence of 
the Indian government, and showed that 
the steam ships now in India, were, with 
two exceptions, of a very inferior de- 
scription. In his last letter “ H.” states 
that a private steamer was employed 
there — and reminded me that some iron 
steam- vessels were sent out in 1834. Will 
he state the size and places where these 
iron vessels are employed ? 

I regret having fallen into the error of 
speaking of Colonel Chesney’s expedition 
to the Euphrates as having been to the 
Tigris, but I presume your more candid 
readers at once perceived and pardoned 
my mistake, although “ H.” would not. 

My conviction remains unaltered, that 
the steam flotilla in the East Indies is 
absolutely contemptible, as compared 
with the resources and wants of that 
part of the British empire. 

I am. Sir, your obedient servant, 
George Bayley. 

September 14, 1838. 


P.S.— I cannot forbear observing, that 
the iron steam- vessels sent out in 1834, 
were intended for river navigation only, 
and therefore cannot fairly be deemed a 
part of the large steam flotilla in the 
East Indies of which we nave heard so 
much from “ H.” 

G. B. 


dredge’s mathematical suspen- 
sion BRIDGE. 

Sir, — In your Magazine, Number 
789, page 468, I find you have mis- 
reported the subject I submitted to the 
mechanical section of the British Scien- 
tific Association at Newcastle. Having 
always perceived a readiness on your 
part to correct mistakes of this 6ort, I 
ask you the favour of inserting in your 
valuable journal my paper “ On Suspen- 
sion-bridges and Chain-piers” referred to. 
In the Athenceum it was also the same as 
you have reported it. 

The paper I have alluded to was as 
follows : — 

I beg to offer to your notice a mathe- 
matical suspension chain, and some ex- 
periments showing the difference from, 
and the superiority to, the ordinary chain 
used in the construction of bridges and 
piers. 

In every bridge there are two forces 
or actions — vertical and horizontal. 

1st, In the plan I propose, the vertical 
force, or gravity, is borne by the arch, 
commencing at the centre of the bridge, 
and progressively increasing to the abut- 
ments. 

2nd, The horizontal force is sustained 
by the road way, which is rendered a rigid 
line. 

3rd, The roadway is attached to the 
chains by a series of rods diagonally 
suspended, so that the entire weight 
of the structure concentrates by its 
nearest direction on the bases or towers 
respectively. 

4th, The chains diminish from each 
base progressively, and gravity dimi- 
nishes in the same ratio and in the same 
direction, by which the centre of the 
bridge is relieved of all vertical pressure. 

5th, The chains being but lightly af- 
fected at their extremities, the moorings 
required are but trivial. 

On the other hand, by the ordinary 
method of construction 
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dredge’s mathematical and suspension bridge. 


1st, The vertical and horizontal forces 
are borne by the arch, and its centre is 
a fulcrum instead of the commencement 
of gravity. 

2nd, The roadway being destitute of 
horizontal force, it is subject to great 
undulation and lateral motion. 

3rd, The roadway being attached to 
the chains by rods suspended vertically, 
therefore half the weight of structure 
concentrates on its centre, and is oppres- 
sive inversely, according to its versed sine. 

4th, The chains are mostly parallel 
throughout, and half of the whole weight 
of the structure is direct vertical pressure 
on the centre of the bridge. 

5th, The chains are loaded at their 
extremities with all their horizontal force ; 
the moorings required must be strong 
accordingly. 


The advantages of a suspension bridge, 
or pier, on the mathematical principle, 
are, in fact, stability and economy, com- 
bined with lightness, strength, and sim- 
plicity of construction ; these advantages 
are derived bypassing the weight through 
a compound series of inclined planes to 
each respective base; there the horizon- 
tal force is transferred from the chains to 
the roadway, by which the roadway is 
changed from neutrality to power ; and 
by the subtraction of this force from 
the chains, more power, together with a 
considerable reduction of material, is 
obtained. 

The following experiments will prove 
these points, in four separate trials by 
model, 4 feet 6 inches span, and 6 inches 
deflection, of equal portions of material. 

Mathematical Chain Model. 


Parallel Chain Model. 


l.t Trial. X _ r Broke down when loaded with if Bor * » I J »"** *£"*• *“J“ 

Bath, Jan. 2, 1838. } { eU eacka of horae beans. } j all thto dttiot taSHt down. 


cwt. 

2nd Trial. \ / 

Bristol, Jan. 6, 1838. I ” 1 16 

3rd Trial. \ / 1Q 

Bristol, Jan. 13, 1838. J~\ 16 

4th Trial. \ / OQ 

Bristol, Jan. 13, 1338. / “ \ 16 


qr. lbs. cwt. qr. 

3 25 } — { 34 1 

0 0 } — { 33 0 

0 0 } — { 61 0 


lbs. 

And each broke on 
adding more weight 

0 } — { Ditto. 

17 }— { Ditto. 


Of the mathematical design given for cros- 
sing the Avon at the St. Vincent’s Rocks, 
Clifton ; the following are its dimensions, 
weight, ultimate power, and estimate : — 
The distance between the points of 
suspension is 700 feet, the deflection of 
the chains Voth the chord line; the 
weight of the chains and diagonals 60 
tons ; the weight of the roadway 130 tons ; 
and the transverse section of the chains 
altogether, at the base, 132 square inches. 

The transverse section of the chains 
at the base 132 square inches. 

Weight of chains and diagonals 

Ditto of platform, &c 

Surface 17,400 feet, two feet room for 
one person, it would contain 8,700 
persons at 140lbs. each, at 543 tons.. 


M. O’Nally (engineer of the Fribourg 
Suspension-bridge,) found, that the best 
iron when drawn into wire, is equal to 
sustain 52 tons per square inch ; and 
Telford ascertained that a bar of 5 inches 
is equal to sustain 27 tons per square 
inch ; therefore, it is in fair ratio to pre- 
sume, that an inch bar is equal to sus- 
tain 30 tons, and having proved it by 
experiment, I have made my calculations 
accordingly. 

Inches. Power per inch. Ultimate power. 

= 3960 tons. 

Tons. 

90 

260 


132X30 tons 

Tons. 

60X1,5* = 

130 X 2,f = 


543X2 = 1086 


Total 1436 

Surplus power, in Tons .......... 2524 


3960 = 3960 


* The deflection being one-tenth the chord line, and the centre of gravity of the mathematical chains 
being one-third their length from each base, their weight multiply by 1, 5 (1,66 is the real factor, but the 
curve yields some advantage.) 

t The roadway centres of gravity being half between the extremes and centre of the. bridge, the weight 
would multiply by 2. 5 were it on the common bracket principle, but inasmuch as it is sustained by the 
segment of a circle, and a considerable portion being sustained without affecting the chains, 1 therefore 
multiply the entire weight by 2, which amply shows its natural tension. 
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The chains would be composed of 
inch bars of iron 12 feet long, with 
tran verse bolts. 

The platform of 2 inch planking, with 
tranverse beams, altogether requiring 
about 6,000 cubic feet of timber. 

Weight of chains and diago- \ £ 

nals 90 tons at 25/. per ton . . J 2,250 

Palisades and other iron, \ 

20 tons at 20/. per ton J 

600 cubic feet of timber .... 900 

3550 

Cost of fixing, say 2450 

Total estimate 6000 

The chains of the Menai Bridge are 
260 square inches transverse, and 1,710 
feet long, their weight upwards of 1,900 
tons ; on the mathematical principle an 
average of 30 square inches transverse, 
and 1,200 feet long would have been 
sufficient, and the weight of the chains 
only 70 tons. 

The chains of the Clifton Bridge, as 
proposed on the old plan, averages 4 77 
square inches, transverse ; the one I have 
proposed averages only 37 square inches 
transverse, and either equal to sustain 
three times more load than can be fairly 
put on them. 

The above paper excited a discus- 
sion, in which several members op- 
posed my plan. I produced a draw- 
ing of a bridge copied from the Sa- 
turday Magazine , March 1834, at 
Wandipore, which clearly proved that 
the principle in the construction of 
bridges I now advocate was acknow- 
ledged 195 years ago; whereupon my 
plan received the unanimous approbation 
of the Mechanical Section. 

Your Report alluded to the Victoria 
Bridge, Bath, therefore I will give you 
a short account of that bridge. The 
span is 150 feet; deflection of the chains 
one- sixth the chord line ; the transverse 
section of the entire chains at the base 
48 square inches, and their weight be- 
tween the points of suspension only 
five tons; the width of the roadway 
is 18 feet, it is composed of oak trans- 
verse beams, and longitudinal plank- 
ing 2 inches thick, which is covered 
with a composition of coal tar and lime, 
with about 50 tons of gravel, and after- 
wards Macadamized. The chains were 
commenced putting together in Novem- 
ber 1836, and notwithstanding that rough 
weather hindered the workmen upwards 


00 

of a fortnight, and the days being short, 
yet the bridge was opened to the public 
the following month ; and from Decem-* 
her 1836 all description of weights have 
been allowed to pass over it. The cost of 
the masonry was upwards of 500/., and 
the entire cost of the bridge, including 
the masonry, was under 1760/. Its total 
length from one mooring to the other 
extremity is upwards of 330 feet, and the 
total weight of iron in the bridge, in- 
clusive of its fence, which is wholly iron, 
is about 21 tons. 

I have only to add, that being an ad- 
mirer of fair play, I fully depend on re* 
ceiving the same at your hands. 

I remain. Sir, 

Your humble servant, 

James Dredge. 

Bath, October 19, 1838. 


MANUFACTURE OF S|LK-WORM GUT. 

Sir, — In your Number of this day, I 
see a letter signed Piscator , on the sub- 
ject of “ silk-worm gut” uded by an- 
glers, and I venture to assure you, that 
his remarks and suggestions are ex- 
tremely cogent. I have seen the article 
made in Italy, and have a hundred times 
thought of making it in England. But 
such have been the varied tuftnoils of 
my life, that procrastination, forced or 
casual, has suspended my project. How- 
ever, I have this very autumn procured 
a packet of silk- worm eggs from Italy, 
which I intend (if in a situation to do so) 
to hatch and rear, and convert the pro- 
duce into silk-worm gut, by a manipu- 
lation somewhat superior, I hope, to the 
slovenly performance of the Spanish, 
Italian, and Hindoo silk spinners, who 
waste one-half of the material, and make 
a bad article of nine-tenths of the other 
half. 

The cylindrical mass of silk gum con- 
tained in the worm cannot be drawn into 
“ gut,” without a certain previous pre- 
paration, performed upon the living 
worm itself, and which most silk pro- 
ducers keep, or affect to keep, a secret. 

I should be glad to join my know- 
ledge and labour to any one desirous of 
employing the trifling capital for sup- 
plying all the anglers of Great Britain 
and America with an article essential to 
their craft, as far superior to that in pre- 
sent use, as a chain cable is to a rope of 
rags. I can make the “ gut” of seteral 
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yards long without a join, and if needs 
be, as thick as a pack-thread. But, 
apropos of thickness, three lengths twist- 
ed together with the fingers (not the ma- 
chine) is far better than a single gut of 
equal thickness to the three, as much 
less liable to crack when handled dry. 


I have hit upon some great improve- 
ments in the materials and construction 
of fishing-rods, which I shall soon give 
to the public in a new " Art of Angling.” 

I have the honour to be. Sir, &c. 

F. Maceroni. 

3, St. James-square, Oct. 20, 1838. 


BERNDSON’s IMPROVED PUMr-BUCKET 


Sir,— I beg leave to send you a sketch 
(from memory) of a pump bucket, adapt- 
ed for being used in mines, where the 
quality of the water may he such as to 
preclude the use of metal, or of leather 
packing ; this was shown lately at New- 
castle, and was said to be the invention 
of a Mr. Bemd8on, a Swedish engineer. 


The perspective view, fig. 1, and section, 
fig. 2, will, perhaps, sufficiently explain 
this simple construction to most of your 
readers ; but lest any misapprehension 
should arise from the imperfection of the 
sketch I add a short description of the 
parts : — 


Fig. 1. 



Fig. 2. 



B 


Fig. 3. 



A is the lower end of the spear, or 
pump-rod, having attached to it the 
shoulders or pushing pieces D D, and 
the valve or ball C. 

B is the box, or bucket, having a 
cylindric passage (of about half its ex- 
terior diameter) bored through it; this 
passage is enlarged at its upper orifice, 
as shown at E, to receive and to admit 
of the alternate upward and downward 
movement of the pieces D D ; the lower 
orifice is slightly champered, to make a 
water-tight seat for the ball C, when the 
upward stroke of the pump-rod brings 
it against the box. 

F is a deep right-angled gutter, cut 
into the box B, in which the packing is 


lodged. In the specimen shown at 
Newcastle, this packing was made of 
birch bark, and consisted of diagonally 
cut parts, so as to form an appending 
piston when pressed outwards, during 
the upward stroke, by the column of 
water in the pump, which acts on the 
inner face of the packing through small 
openings, communicating through the 
sides of the cylindric passage above- 
mentioned. 

The sketch represents the relative si- 
tuations of the parts during the upward 
stroke of the pump-rod, when C acts as 
a valve, closing the aperture. At the 
commencement of the downward stroke, 
the bucket B remains for a moment at 
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rest, until the shoulder pieces D D have 
reached the bottom of the enlargement 
at E, when the pump-rod begings, and 
continues, to push the bucket B before 
it, until it has reached the bottom of 
its course. During this period the ball 
C has been pushed away from the lower 
orifice, and a free passage has been left 
for the water to get through the bucket. 

As this bucket admits of being made 
of green wood, and by any country 
workman who has access to a common 
turning lathe, it may be made available 
on many occasions, where other mate- 
rials or more elaborate workmanship 
may not be easily attainable. 

K. H. 


AN AVAILABLE POWER NEGLECTED. 

Sir, — If coal-gas is manufactured under 
a pressure of two atmospheres (or as much 
higher as consists with perfect safety) 
and be received into a reservoir, pro- 
vided with a safety-valve, weighted at 
the required pressure, and from thence 
made to act on a piston as in a steam- 
engine, and so pass off into the gaso- 
meter, — I calculate (as Brother Jona- 
than says'), the gas would be much 
purer, by being suddenly released from 
a state of great density to that of cor- 
responding rarity, and the gas-factor 
would be enabled to sell his commo- 
dity at a lower rate to the consumer, if it 
nearly paid itself in labour, previous to 
combustion ? 

So many are the uses to which this 
power might be applied, — especially in 
a large town, where a greater quantity 
of gas is needed, and where its services 
as a working power are in more request, 
that it woidd be quite superfluous to 
point them out, for the locality of the 
works would vary its application, I shall 
therefore merely show how the above 
may be effected. 

The pipe where the coal-tar comes 
over must be furnished with a stop- 
cock, which I shall call No. 1 ; there 
must be another on the retort, and a 
third in the pipe which leads to the 
purifiers. The first is to let out the 
coal-tar and ammoniacal water as they 
accumulate, (or it might be better done 
by making that reservoir gas-tight and 
strong enough to bear the working pres- 
sure, and so no cock would be required, 


except one to let it out at the bottom 
when too full, which might be ascer- 
tained by using a float, as in the steam- 
engine boiler). When a retort wants 
changing, stop off No. 3, and open 
No. 2, which wall let out the high- 
pressure gas contained in the retort 
without mischief, and then the lid can 
be removed with perfect safety. The 
purifying process is the same as at pre- 
sent used. When the gas is pressing on 
one side of the piston at two atmospheres, 
the other side, in connexion with the 
gasometer, is only sustaining a pressure 
of about six ounces per square inch. 

If the above be of no other use, it 
can at least be applied to fill vessels with 
portable gas ? 

I am. Sir, 

Yours very respectfully, 

Wm. Pearson. 

Bishop Aukland, Oct. 10, 1838. 


CIVIL ENGINEERING IN AMERICA.* 
This “ Sketch,” as it is modestly en- 
titled, is a work of much more value 
than several which make higher pre- 
sions to finish. It is a book on an 
interesting subject, by a man who under- 
stands that subject well ; and, therefore, 
in our opinion, likely to be popular. 
It is singular that authors and publishers 
have not yet discovered that the public 
is, in general, partial to works of this 
kind, in which a professional man, writ- 
ing mainly, it may be supposed, for pro- 
fessional readers, yet takes a view of his 
subject sufficiently popular to be intelli- 
gible to those who, without much pre- 
vious intimacy with the matter in hand, 
feel a wish to become acquainted with 
its principal bearings. General readers 
of this class are getting to be weary of 
general writers. They feel, like Goethe, 
that “ they have ignorance enough of 
their own.” They find likewise that 
they not only derive more instruction, 
but more amusement, from books of 
travels, in which something more is 
aimed at than merely to furnish a fund 
of “light reading,” which in fact has, in 
our days, become the heaviest of all 


* Sketch of the Civil Engineering of North Ame- 
rica, comprising remarks on the harbours, river 
and lake navigation, lighthouses, steam naviga- 
tion, water-works, canals, roads, railways, bridges, 
and other works in that country . By David Steven- 
son, Civil Engineer. London, 1838. 8vo. pp. 320, 


Digitized by v^.ooQle 



58 


CIVIL ENGINEERING IN AMERICA. 


reading, from being furnished in such 
overpowering quantities as altogether to 
glut and destroy the appetite. 

To readers of this class, and, as we 
have said, we are confident the class is a 
larger one than authors and publishers 
generally imagine, Mr. Stevenson’s book 
will be highly acceptable. It furnishes, 
in a brief and agreeable shape, a mass of 
Well-digested information on a subject 
to which it would not be easy to find 
many rivals in interest and importance. 
Civil Engineering and its products form 
a prominent feature of the general sys- 
tem of life and society in all countries 
at the present day; but more so, per- 
haps, in the United States of North 
America than in any other, not even 
England excepted. The stranger who 
surveys the face of our country will find 
many things to attract his attention in 
the labours of man besides, and perhaps 
beyond, our canals and our railways; 
but, in America, the civil engineer reigns 
triumphant. It is he who has created 
almost every thing remarkable that the 
land can show beyond the beauties it 
received from the hand of nature. A 
person may feel a warm interest in Italy, 
and yet care nothing about the embank- 
ments of the Po ; in France, and yet be 
ignorant of the canal of Languedoc ; but 
all who take an interest in North Ame- 
rica must take an interest in its Civil 
Engineering. 

Mr. Stevenson’s book is the product 
of a tour of only three months in Upper 
and Lower Canada, and the most inte- 
resting parts of the United States. In 
so short a space of time it would have 
been impossible for him to collect the 
information contained in his work, but 
for the kindness and liberal spirit with 
which he was received by several dis- 
tinguished Americans, to whom he very 
properly returns his thanks in the pre- 
face. We are gratified to find that he 
speaks so highly of the attentions shown 
him by all classes of persons in America, 
and their readiness to communicate 
freely every kind of information. The 
English have repeatedly received the 
praises of foreigners for the same libe- 
rality, which is not, we believe, so com- 
mon on the continent of Europe, and 
we are glad to find that their posterity 
do not degenerate. 

The work is divided into twelve chap- 
ters, each of which is devoted to a parti- 


cular branch of the subject. Mr. Steven- 
son usually commences each chapter 
with a general view of the matter to be 
treated of, which he then proceeds to 
illustrate with his own observations, and 
in (conclusion, with a summary of those 
of others, in such cases as he has not an 
opportunity of observing himself. These 
observations are illustrated, wherever ne- 
cessary, by cuts and engravings/executed 
with great neatness, which are at once a 
useful and agreeable accompaniment to 
the work. 

The subjects of the different chapters 
are nearly all enumerated in the title- 
page, and follow in much the same order 
they there appear in. The two most pro- 
minent are, of course. Steam Navigation 
and Railways. On the former subject 
the following remarks are interesting, 
and may serve as a specimen of the style 
of the work 

“ It would be improper to compare the 
present state of steam navigation in America 
with that of this country, for the nature of 
things has established a very important dis- 
tinction between them. By far the greater 
number of the American steam-boats ply on 
the smooth surfaces of rivers, sheltered bays, 
or arms of the sea, exposed neither to waves 
nor to wind ; whereas most of the steam- 
boats in this country go out to sea, where 
they encounter as bad weather and as heavy 
waves as ordinary sailing vessels. The con- 
sequence is, that in America a much more 
slender build and a more delicate mould 
give the requisite strength to their vessels, 
and thus a much greater speed, which essen- 
tially depends upon these two qualities, is 
generally obtained. In America the posi- 
tion of the machinery and the cabins, which 
are raised above the deck of the vessels, 
admits of powerful engines, with an enor- 
mous length of stroke being employed to 
ropel them ; but this arrangement would 
e wholly inapplicable to the vessels navi- 
gating our coasts, at least to the extent to 
which it has been carried in America. 

11 But, perhaps, the strongest proof that 
the American vessels are very differently 
circumstanced from those of Europe, and, 
therefore, admit of a construction more fa- 
vourable for the attainment of great speed, 
is the fact that they are not generally, as in 
Europe, navigated by persons possessed of 
a knowledge of seamanship. In this country 
steam navigation produces hardy seamen ; 
and British steamers being exposed to the 
open sea in all weathers, are furnished with 
masts and sails, and must be worked by 
persons who, in the event of any accident 
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happening to the machinery, are capable of 
sailing the vessel, and who must, therefore, 
he experienced seamen. The case is very 
different in America, where, with the excep- 
tion of the vessels navigating the lakes, and 
one or two of those which ply on the 
eastern coast, there is not a steamer in the 
country which has either masts or sails, or 
is commanded by a professional seamen. 
These facts forcibly show the different state 
of steam navigation in America, a state very 
favourable for the attainment of great speed 
and a high degree of perfection in the loco- 
motive art.” pp. 117-8. 

These observations may serve as an 
answer to those who have lately been 
expressing their wonder at the compara- 
tive apathy with which the Americans 
seem to he witnessing the transfer of the 
business of conveying passengers to and 
from Burope from the hands of their own 
“ New York liners” to those of European 
steamers. It is altogether “ out of their 
line.” The appearance of the Great 
Western, with its below-deck cabins and 
its invisible machinery (the bull is in- 
evitable) and its masts and sails, must 
have been as " something new and 
strange” to the eyes of the dwellers on 
the Hudson, as to those of the dwellers 
on the Thames would be that of an 
American steam-boat from the island of 
Manhattan, with its roofed-over lower- 
deck, and its up-stairs'promenad e-deck, 
and its machinery all turned inside out, 
for the investigation of the curious. But 
most probably the thoughts of the Ame- 
rican steam-boat builders will soon “ suf- 
fer a sea-change.” Be it so — we have 
the start, and tne honour of having had 
the start, which are both something. 

The conveniences of steam-boat tra- 
velling in America have been so often 
and so justly celebrated, that Mr. Ste- 
venson’s account of canal travelling will 
excite some surprise. 

u The canal travelling in many parts of 
America is conducted with so little regard 
to the comfort of passengers as to render it 
a very objectionable conveyance. The Ame- 
ricans place themselves entirely in the power 
and at the command of the captains of the 
canal-boats, who often use little discretion 
or civility in giving their orders, and stran- 
gers, who are not accustomed to such usage, 
and would willingly rebel against their 
tyranny, are in such cases compelled to be 
guided by the majority of voices, and quietly 
submit to all that takes place, however dis- 
agreeable it may be. About eight o’clock 


in the evening every one is turned out of 
the cabin by the captain and his crew, who 
are occupied for some time after the cabin 
is cleared in suspending two rows of cots or 
hammocks from the ceilings arranged in 
three tiers, one above another. At nine the 
whole company is ordered below, when the 
captain calls the names of the passengers 
from the way-bill, and at the same time 
assigns to each his bed, which must imme- 
diately be taken possession of by its rightful 
owner, on pain of his being obliged to 
occupy a place on the floor, should the 
number of passengers exceed the number of 
beds, a circumstance of very common oc- 
currence in that locomotive land. I have 
spent several successive nights in this way, 
in a cabin only 40 feet long by 11 feet 
broad, with no less than forty passengers ; 
while the deafening chorus produced by the 
croaking of the numberless bull-frogs that 
frequent the American swamps, was so great 
as to render it often difficult to make one’s- 
self heard in conversation, and, of course, 
nearly impossible to sleep. The distribution 
of the beds appears to be generally regu- 
lated by the size of the passengers, those 
that are heaviest being placed in the berths 
next the floor. The object of this arrange- 
ment is partly to ballast the boat properly, 
and partly in the event of a breakdown, to 
render the consequence less disagreeable and 
dangerous to the unhappy beings in the 
lower pens. At five o’clock in the morning 
all hands are turned out in the same abrupt 
and discourteous style, and forced to remain 
on deck, in the cold morning air, while the 
hammocks are removed and breakfast is in 
preparation. This interval is occupied in 
the duties of the toilette, which is not the 
least amusing part of the arrangement. A 
tin vessel is placed at the stem of the boat, 
in which every one washes, and fills for his 
own use, from the water of the canal, with a 
gigantic spoon formed of the same metal ; a 
towel, a brush, and a comb, intended for the 
general service, hang at tbe cabin door, the 
use of which, however, is fortunately quite 
optional. The breakfast is served between 
six and seven o’clock, dinner at eleven, and 
tea at five. The American canal travelling 
certainly forms a great contrast to that of 
Holland and Belgium. The boat in which I 
was conveyed on the canal between Ghent 
and Bruges, for example, was commodiously 
fitted up with separate state-rooms, con- 
taining one berth in each, and was in other 
respects a most comfortable and agreeable 
conveyance. But I trust the reader will not 
form an estimate of American travelling 
from what has just been said, nor take this 
single specimen of it as a criterion of the 
whole. In the eastern, and earlier settled 
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districts of the country, no such grievances 
have to be suffered, and there are many 
hundreds of persons in that part of the 
United States who hardly believe in their 
existence. So long as the traveller keeps 
on the east of the Alleghany mountains all 
goes on smoothly, but if he attempts to 
cross their summits, and penetrate into the 
“ far west,” he must look for treatment 
such as I have described. There is, indeed, 
as great a difference in this respect between 
the seaward and interior states of North 
America as there is between the counties 
of Kent and Caithness.” — pp. 196-199. 

Our extract has extended to such a 
length that we have only left ourselves 
room to add, that even Mr. Stevenson’s 
book does not Explain the subject, and 
that we trust some brother of the pro- 
fession will take the hint thrown out in 
the preface, and publish the results of a 
longer and more extended tour. The 
improvements in America are so rapid 
that an account of them might well 
form the subject of a perennial annual. 


THE ARCHITECT, ENGINEER, AND 
OPERATIVE BUILDER’S CONSTRUC- 
TIVE MANUAL. BY CHRISTOPHER 
DAVY, ARCHITECT.* 

Indebted as the pages of this journal 
have been to the pen of Mr. Davy, 
through nearly the whole period of its 
existence, for much valuable support as 
a contributor on architectural and en- 
gineering subjects, it is with more than 
ordinary pleasure we welcome his ap- 
earance as the author of a book of 
is own, having for its united and legi- 
timate objects to benefit the distinguish- 
ed profession to which he belongs, and 
to obtain for himself a higher standing 
among his cotemporaries than is to be 
achieved by any occasional magazine 
contributions, however ingenious or use- 
ful. The work is entitled “ The Archi- 
tect, Engineer, and Operative Builder’s 


* Being a practical and scientific treatise on the 
construction of artificial foundations for buildings, 
railways, &c. ; with a comparative view of the 
application of piling and concreting to such pur- 
poses; also an investigation of the nature and pro- 
perties of the materials employed in securing the 
stability of buildings. Illustrated by examples se- 
lected from the most important architectural and 
engineering works of this country. To which is 
added, an analysis of the principal legal enactments 
affecting the operations of the practical builder, 
with notes of cases occurring in actual practice. 
Part I. Illustrated by 13 Plates and Woodcuts. 


Manual but the scope of it is more 
correctly indicated by the alternative title 
given in our foot note, which describes 
it as being limited in its application to 
“ foundations,” “ materials,” and “ le- 
gal enactments effecting the operations 
of practical builders.” A “ Manual” is 
commonly understood to include all 
that relates to any business in hand, 
and which should, when wanted, be 
at hand j the Latin synonyme of Vade- 
mecum describes the thing to the life. 
A Manual, too, should be something 
handy j fitter for the waistcoat than the 
greatcoat-pocket. Now, our friend Mr. 
Davy’s Manual, is, more properly speak- 
ing, and in truth, not a Manual, but a 
book of reference-^in goodly octavo — on 
the particular subjects of which it treats; 
a sort of chamber counsel, to be 
consulted by all who would wish to 
build lasting fabrics on secure founda- 
tions, and steer clear of the law and its 
manifold meshes. But to the matter of 
the work;— what, after all, is the matter 
to be most looked to; the Part (I.) before 
us contains — 1st, A chapter of excellent 
observations on strata and subsoil, with 
descriptions of the best sort of boring 
apparatus and modes of using them. — 
2nd, Another chiefly on timber and 
metallic piling. — 3rd, A full account of 
the composition and application of B&ton 
(translated from the French of M. 
Belidor. — 4th, An analysis of British 
limestones. — 5th,Modesof calcining lime- 
stones, including Dr. Higgins’s experi- 
ments and descriptions of the most ap- 
proved English, Scotch, and Irish kilns. 
And, 6th, Professor Fuch’s experiments 
on mortar — Constituents of ordinary 
mortar — Examples from public works — 
Varieties of sand — Examples from the 
disaggregation of British sandstones — 
Action of acids on sands, &c. &c. 

The information collected on each and 
all of these subjects is of great interest 
and of the first authenticity. Here and 
there we have felt disposed to quarrel 
with Mr. Davy,for adopting too implicitly 
the dicta of those who have gone before 
him — as for instance, when he assumes 
it to be matter of history that Mr. Kyan 
has “ ascertained that albumen is the 
primary cause of putrefactive fermen- 
tation, and subsequently of the decom- 
position of vegetable matter,” — whereas, 
all that Mr. Kyan has really ascertained 
is, that a certain effect is produced, or 
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supposed to be produced, by his process, 
for which neither himself, nor any one 
for him has yet been able to adduce the 
sufficient reason j but it is only due to 
him to observe, that he always gives his 
authorities, and acknowledges almost al- 
ways the extent to which he has drawn 
upon them; so that the reader is in 
every case enabled to judge for himself, 
whether the author’s conclusions are 
right or wrong. We hope — indeed we 
make no doubt — the work will be libe- 
rally patronised by the profession. If 
it has only as many readers as there are 
persons to whom Mr. Davy’s contribu- 
tions to the Mechanics' Magazine have 
supplied pleasure and profit, he will have 
no lack of success to complain of ; neither 
will he have more than his talent and 
industry really merit. 


NEW FRENCH MACHINERY FOR MAKING 

BRICKS, TILE*, &C. INVENTED BY M. 

TERRASSON. 

[Translated from the Receuil Industrie !! .] 

After remarking upon the properties ne- 
cessary in a machine that shall completely 
fulfil the objects of an artificial brick maker, 
the difficulties to be surmounted in such an 
invention, especially that which arises from 
the adhesion of the clay to the mould, and 
the failure, wholly or in part, of all former 
contrivances for this purpose, the inventor 
thus describes his plan : — 

This machine is divided into two parts. 

1. Machine for kneading the clay. 

2. Machine for moulding and transport- 
ing the bricks to the area, or yard. 

The same motive power may accomplish 
both objects. 

Machine for Kneading. — Horse or water 
power, &c., maybe used at pleasure. That 
which I use at Teil is moved by two horses. 
The yard is on the side of an argillaceous 
hill. Two large sheds are erected, one of 
which is two stories high ; the upper serv- 
ing for the horse floor, the large wheel, and 
the several connecting parts. The ground 
floor below contains the moulding and trans- 
porting machine. 

The other shed is a drying room and 
store house ; it is situated so as to serve 
as a place of discharge by the shortest way 
possible. 

The hill forms a slightly inclined plane ; 
it furnishes the earth, and from its posi- 
tion facilitates the transportation of the 
clay. 


Machine for Kneading and Drawing Out 
the C7ay.— Two horses attached to the two 
arms of a lever, turn a large wheel connected 
with a trundle, which impels a vertical shaft 
working in a cylinder or field vat. This 
shaft is furnished with spiral cutters ; the 
moistened earth is put into the vat, the 
cutters in turning, knead it, divide it, and 
force it, by its own weight and the impul- 
sion of the screw, which operates like the 
screw of Archimedes, excepting that it re- 
verses the motion. The clay arrives at the 
bottom of the vat exceedingly well prepared, 
and then passes through a hole, round or 
square, which may be enlarged at pleasure 
by means of a screw which presses against 
a slide. We thus obtain a roll or fillet of 
clay of any desired dimensions. 

Machine for Moulding and Transporting 
the Bricks. — This machine, which gears in 
to the one above, is placed below the vat in 
such a manner that the clay, already formed 
of a due calibre, enters the mould, which is 
nothing more than a chaplet or hollow frame, 
moving horizontally, with an adjusted velo- 
city, and turning upon and around cylinders. 
A large cylinder is placed over the mould, 
and another below, forming a rolling press 
which flattens and compresses the clay. 

After having passed with the mould under 
this large cylinder, the clay is perfectly level 
or even ; a boy having previously placed 
boards in the mould, and upon these boards 
the bricks are made. The frame returns 
empty, the boards continue their horizontal 
course, bringing a fillet of clay well pressed 
and levelled ; two wires, stretched by a 
weight, and placed on each side of the board, 
free the clay, and remove all the roughness 
which, in being stripped, the mould might 
have left on the fillet. 

The boards continue their horizontal 
course, being urged forward by those which 
the child continues to place in the mould ; 
they arrive at a point immediately under one 
end of a balance weight (bascule) formed of 
a frame, across which wires are stretched, 
and which, as the weight falls, cut off, in the 
twinkling of an eye, 10 or 12 bricks. The 
machine stops an instant to give time for 
this important operation, which may be re- 
peated five times in a minute. A clock bell 
gives notice when the stroke is given. 
When the bricks are cut off, and the balance 
weight rises, the chaplet continues its mo- 
tion, and two boys take hold of the board. 

By means of a long file of cylinders upon 
a slightly inclined plane, the boards are car- 
ried to any desired distance without labour, 
being hurried down like waggons on an in- 
clined railroad. 

I have stated that five strokes of the bal- 
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ance weight may be given per njinute, mak- 
ing 50 bricks of large size. By dividing 
them, 100 of less size would be made ; — in- 
deed, if the children could take them off, 150 
might be made, a result which, however in- 
credible, is nevertheless true, as I have 
proved before the authorities of the country, 
who were quite incredulous before they saw 
it. I have even gained bets upon it. 

I have hitherto employed only horse power, 
but there would be great advantage in using 
steam, wind, and especially water ; the velo- 
city of the shaft being more regular and 
rapid with a water fall, and with a greater 
force than two horses, the kneading and 
other operations would be better performed. 

By a similar arrangement tiles are made, 
earthen water pipes may be moulded, con- 
cave bricks for vaults, and in fact all sorts 
of bricks, refractory and others. 


LIST OP ENGLISH PATENTS GRANTED BE- 
TWEEN THE 27th OF SEPTEMBER AND 
THE 25th OP OCTOBER, 1838. 

John White, of Haddington, North Britain, iron 
monger, for certain improvements In the construc- 
tion of ovens and heated air-stoves. September 
27 ; six months to specify. 

John Bourne, of Dublin, engineer, for certain 
improvements in steam-engines, and in the con- 
struction of boilers, furnaces and stoves. Octo- 
ber 8j six months. 

Jehiel Forbes Norton, of Manchester, merchant, 
for certain improvements in stoves or furnaces, 
and in instruments or apparatus for making the 
same. October 8 ; six months. 

Henry Dunington, of Nottingham, lace manu- 
facturer, for improvements in warp machinery, and 
ill fabrics produced by warp machinery. October 8 j 
six months. 

George Haden, of Trowbridge, Wilts, engi- 
neer, for improvements in the manufacture of a 
soap or composition applicable to the felting and 
other purposes employed in the manufacture of 
woollen cloth, and other purposes to which soap 
is usually employed. October 8 ; six months. 

Charles Sanderson, of Sheffield, steel manufac- 
turer, for a certain improvement in the art or 
process of smelting iron ores. October 11 j six 
months. 

Matthew Heath, of Furnival’s-inn, London, 
Esq., for improvements in clarifying and filtering 
water, beer, wine, and other liquids. October U j 
six months. 

John Woolrich, of Birmingham, professor of 
chemistry, for an improved process for manufac- 
turing carbonate of lead, commonly called white 
lead. October 11 j six months. 

John Fowler, of Birmingham, gent., for certain 
improvements in preparing or maufacturing sul- 
phuric acid. October 16 j six months. 

William Brockedon, of Queen-square, Middlesex, 
Esq., for a combination of known materials, form- 
ing a substitute for corks and bungs. October 17 ; 
six months. 

Henry Meyer, of Piccadilly, wax-chandler and 
oil merchant, for improvements in the manufacture 
of lamps. October 17 ; six months. 

Elias Robison Handcock, of Dublin, for improve- 
ments in castors for fiimiture and other purposes. 
October 17 $ six months. 


. George Harrison, of Carlton-house-terrace, Mid- 
dlesex, surveyor, for improvements for supplying 
air for promoting apd supporting the combustion 
of fire in close stoves and fhrnaces, hnd for econo- 
mising luel therein. October 17 ; six months. 

William Edward Newton, of 66, Chancery-lane, 
Middlesex, for improvements in the construction 
of bridges, viaducts, piers, toofs, truss-girders, and 
stays for architectural purposes. October 17 j six 
months. 

John George Bodmer, of Manchester, in the 
county of Lancaster, engineer, fbr his invention of 
certain improvements in the machinery pr appa- 
ratus for carding, drawing, roving, and spinning 
cotton, flax, wool. Bilk, and other fibrous sub- 
stances. October 22 j six pionths. 

William Jeakes, of Great ltussell-street, Blooms- 
bury, for a mode of applying ventilating apparatus 
to stoves constructed pu Dr. Aroott's principle. 
October 22} six months. 

William Edward Newton, of Chancery-lane, me- 
chanical draftsman, for an improved method or 
methods of preparing certain Substances for the 
preservation of wood and other materials used in 
the construction and fitting-up of houses, ships, 
and other works, which improvements are also 
applicable to other useful purposes. October 22 } 
six months. 

John Henfrey, of Weymouth-terrace, Shoreditch, 
engineer and machinist, for certain improvements 
in the manufacture of hinges or joints, and in the 
machinery employed therein. October 25; six 
months. 


LIST OF SCOTCH PATENTS GRANTED BE- 
TWEEN THE 22nd OF SEPTEMBER AND 
THE 22nd OF OCTOBER, 1838. 

Robert William Sievier. of Heprietta-street, Ca- 
vendish-square, Middlesex, gent., for certain im- 
provements in looms for weaving, and In the mode 
or method of producing figured gopds or fabrics. 
Sealed 1st of October, 1838} four montha to 
specify. 

John Robb, of No. 13, Commercial-road, Hut- 
chesontown, Glasgow, mechanic, for a machine for 
preparing wood for joiners, carpenters and others. 
October 2. 

Edmond Henz£, of Fenton's Hotel, Saint James- 
street, Middlesex, merchant, in consequence of a 
communication made to him by a certain foreigner 
residing abroad, for improvements in the manufac- 
ture of Dextrine. October 8. 

Robert William Sievier, of Henrietta-street, Ca- 
vendish-square, gent., for certain improvements in 
rigger and pully bands for driving machinery, and 
ropes and lines for other purposed. October 11. 

James Nasmyth, of Patricroft, near Manchester, 
engineer, for certain improvements in machinery, 
tools, or apparatus for cutting or planing metals 
and other substances, and in securing or fastening 
the keys or cottars used in such machinery, and 
other machinery where keys or cottars are com- 
monly applied. October 11. 

Thomas Ridgway Bridson, of Great Bolton, Lan- 
caster, bleacher, tor certain improvements in the 
construction and arrangement of machinery or 
apparatus for stretching, mangling, drying, apd 
finishing woven goods or fabrics, and part or parts 
of which Improvements are applicable to other 
useful purposes. October 12. 

William Angus Robertson, of the PatentAgency 
Office, Peterborough-court, Fleet-street, London, 
for certain improvements in the manufacture of 
hosiery, shawls, carpets, rugs, blankets, and other 
fabrics, being a communication from a certain 
foreigner residing abroad. October 12, 

John Seaward, of the Canal Iron Works, Poplar, 
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MiddlAWTj engineer, for an improvement in con- 
densing steam-engines. October 12. 

Joshua Wordsworth, of Leeds, machine-maker, 
for certain improvements in machinery for hecklirig 
And dressing flax, hemp and other fibrous matter. 
October 18. , , 

John Melling, of Liverpool, for certain improve- 
ments in locomotive steam-carriages to be used 
upon railways, or other roads, part or parts of which 
improvements are also applicable to stationary 
steam-engines, and to machinery in general. Oc- 
tober 18. .... 

Horace Cary, of Marrow-street, Limehouse, Mid- 
dlesex, Bachelor of Medicine, for improvements in 
tjtie manufacture of white lead. October 18. 

Henry Huntley Mohun, of Regent’s-park, Mid- 
dlesex, M.D., for improvements in the composition 
and manufacture of fuel, and in furnaces for the 
consumption of such, and other kinds of fuel. Oc- 
tober 18. 


LIST OP IRISH PATENTS GRANTED IN 
SEPTEMBER, 1838. 

Pierrle Armapd Lecomte de Fontainemoreau, for 
improvements in wool combing. September 14. 

Edward Davy, of Crediton, for improvements In 
saddles and harness. September 22. 

John Hanson, of Huddersfield, for improvements 
in machinery, or apparatus for making or manu- 
facturing pipes or tubes from metallic substances. 
September 22. 

Robert William Sevier, of Henrietta-strect, Ca- 
vendish-square, for improvements in looms for 
weaving, and in the mode or method of producing 
figured goods or fabrics. September 25. 

Arthur Dunn, of Stamford Hill, for improvements 
in the manufacture of soap. September 28. 


NOTES AND NOTICES. 

Launch of the Archimedean Steam-Vessel . — On 
Thursday a steam-vessel, named the Archimedean , 
was launched from the yard of Mr. Wynn, of Mill- 
wall, hearly opposite Deptford. The principle up- 
on which the vessel is proposed to be propelled 
(Ericsson's) is one which has long been in agitation, 
and which has already been experimentally tried 
with considerable success upon a vessel of eight 
tons, and of four-and-a-half horse power, and the 
objects w hich it is desired should be attained are at 
once speed, and the ready application either of 
steam or sailing power. The engine will be placed 
amid-ships, as in the steam-vessels now in use, and 
the propeller or paddle, which is under the stern, 
will be worked by a communicating shaft, acting 
upon a screw, called the Archimedean screw, in the 
application and use of which the invention is grouud- 
ed. The propeller being placed under the stern, 
the inconvenience arising from the paddle now in 
use, which act themselves as a backwater, is avoid- 
ed, and great benefit will be derived in seas when 
the wind is on the beam, when, instead of a great 
portion of the power being lost as now, the revolu- 
tions of the paddles will continue with as good ef- 
fect as in calm weather. Should any circumstance 
render it necessary to remove the steam power, the 
wheel may be immediately unshipped, or its action 
upon the water may be prevented, and sailing power 
may then be applied. The vessel has been built at 
the yard of Mr. Wynn, under the direction of Mr. 
Smith, and is of exceedingly elegant construction. 
Its dimensions are as follow Extreme length fore 
and aft, 155 feet ; length between perpendiculars, 
197 feet; breadth of beam, 22 feet 6 inches; depth 
Of hold, 13 foot; diameter of screw, 7 feet; length 


of screw 8 feet; and it is Intended to apply engines 
of 45-horse power.— Chronicle. 

New American Steam Ship. --The steam-ship Li- 
verpool made an experimental trip on Saturday from 
Liverpool to Dublin. The weather was very bois- 
terous, but the ship made her way at the rate of 
about 10 miles an hour and reached Dublin in 12 
hours and 21 minutes. In returning, the wind was 
not quite so strong, and blew from the west, and 
the distance from Kingstown harbour to Liverpoo 
was accomplished in 10 hours and 42 minutes. The 
Liverpool Albion says — “The result fairly justifies 
the conclusion that, w T hen all on board is com- 
pleted, the stiffness of the engines worn off, and the 
improvements made which this first voyage has 
suggested, she will be one of the most ocean-worthy 
and swiftest vessels hitherto built, and become a 
credit to the owners and to the port." She started 
on her first trip to New York last Saturday. 

Foreign Railroads. — Mr. Stephenson, the cele- 
brated railroad engineer, has been engaged by the 
Florence and Leghorn Railroad Company to make 
the requisite surveys and plans for that line. Two 
English engineers have already arrived at Florence, 
to commence the preliminary works. 

Iveson’s Smoke-consuming Plan. — Sir, — I per- 
ceive an article making the round of the newspa- 
pers, upon the saving of fuel, and the consumption 
of smoke, said to be the discovery of a Mr. Iveson, 
manager of the Castle Silk Mills, Edinburgh, on 
which, with your leave, through the medium of 
your valuable columns, I wish to offer to the public 
the following remarks : — It is part of a plan which 
I mentioned to several gentlemen so long ago as 
1835, for the consumption of smoke, the economis- 
ing and condensation of fuel in bulk, applicable to 
steamers in long voyages. I may here observe, 
that this fuel is not more expensive than the best 
Newcastle coal, and somewhat less than one-half 
the bulk. The use of the fuel will involve a slight 
alteration in the frame-work of the furnace, and 
render the smoke-funnel or chimney no longer ne- 
cessary. Among the gentlemen to whom I men- 
tioned my discovery in 1835, was the Rev. George 
Jacque, of Aucbterarder, N.B., and again hi con- 
versation with him upon the same subject, In July 
1837, he suggested an improvement in the mode of 
applying the jet of steam, which was to take it from 
the exhauston-pipe after the steam had done its 
work; and early last winter it was mentioned to 
Matthias Dunn, Esq., of this town. Having some 
specimens of the luel prepared, I shall be happy to 
show them to any person interested in this import- 
ant subject. 

I am, Sir, your most obedient servant, 

J. M. Arnott. 

33, Blackett-street, Newcastle-upon-Tyne, 

October 15, 1838. 

Statue of James Watt in Greenock. — The statue 
of James Watt, by Sir Francis Chan trey, is now 
placed in the building erected for it in Union-street. 
It is an 8 feet figure, of statuary marble, and weighs 
upwards of 2 tons, and the pedestal, which is of Si- 
cilian marble, weighs about 3 tons. On the front 
of the pedestal is the following inscription, from 
the classic pen of Lord Jeffrey: — “The inhabitants of 
Greenock have erected this statue of James Watt, 
not to extend a fame already identified with the 
miracles of steam, but to testify the pride and re- 
verence with which he is remembered in the place 
of his nativity, and their deep sense of the great 
benefits his genius has conferred on mankind. 
Born xix January, mdccxxxvi. Died at Heath- 
field, ill Staffordshire, August xxv., mdcccxix. " 
On the right of the pedestal is a shield containing 
the Arms of Greenock, and on the left strength and 
speed. On the back is an elephant, in obvious al- 
lusion to the beautiful parallel drawn by Mr. Jeffrey 
between the steam-engine and the trunk of that 
animal, which was equally qualified to lift a pin or 
to rend an oak. 
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Bridge over the Danube. — The new suspension 
bridge over the Danube, between Buda and Pesth, 
which will be begun the next spring, is a colossal 
undertaking. Two piers of granite and the red 
marble of Neudorf, 35 feet thick, and 150 feer above 
the level oj the foundation, will support the whole 
structure. There will consequently be three open- 
ings for the water to pass through, the middle pas- 
sage being 640 feet in width, and each of those at 
the sides 270 feet, making in all 1,180 feet. The 
entire length of the bridge will be 1,600 feet. Cast- 
iron beams will support the platform, which is to 
be 37 feet wide, viz., 25 feet for the carriage-way, 
and six feet for each foot-path. The whole will be 
suspended by 12 chains, weighing together up- 
wards of 2,000 tons. 

The last of the First Steam-boat. — A curious fate 
has attended the first actually employed steam- 
vessel, which was constructed for the late Mr. Mil- 
ler of Dalswinton, by Mr. William Symington, on 
the Forth and Clyde Canal, near Falkirk, and from 
seeing which Fulton took his idea of introducing 
steam-vessels on the rivers of the United States. In 
the formation of some new works at the eastern 
extremity of this canal, it lately became necessary 
to fill up the course of a stream, which formerly 
ran into the harbour of Grangemouth ; among the 
rubbish and materials used for this purpose, the 
venerable remains of Mr. Miller’s vessel have been 
buried— strongly reminding us of the lines of the 
poet — 

“ Imperial Caesar, dead and turned to clay. 

May stop a hole and keep the wind away.” 

Sir James Anderson's Steam-coach is finished, 
and will start from Buttevant for this city in a 
fortnight, travelling at 15 miles an hour.— Limerick 
Paper. 

The Suspension Bridge at Freyburg , the longest 
in the world, was completed and thrown open in 
1834. The engineer who constructed it is M. 
Chaley, of Lyons. Its dimensions, compared with 
those of the Menai bridge, are as follows : — 

Length. Elevation. Breadth. 

Freyburg .... 905ft .. 174ft .. 28ft. 

Menai 580 .. 130 .. 25 

It is supported on four cables of iron wire, each 
containing 1056 wires, the united strength of which 
is capable of supporting three times the weight 
which the bridge will ever be likely to bear, or three 
times the weight of two rows of waggons, extending 
entirely across it. The cables enter the ground on 
each side obliquely for a considerable distance, and 
are then carried down vertical shafts cut in the rock, 
and tilled with masonry, through which they pass, 
being attached at the extremity to enormous blocks 
of stone. The materials of which it is composed 
are almost exclusively Swiss ; the iron came from 
Berne, the limestone masonry from the quarries of 
the Jura, the woodwork from the forest of Frey- 
burg : the workmen were, with the exception of one 
man, natives,who had never seen such a bridge be- 
fore. It was completed in three years, at an expense 
of about 600,000fr. (25,000/. sterling.)— Hand-book 
for Switzerland. 

Sweden.— The Swedish government has recently 
published a military map, in which are figured the 
works of public utility, commenced, continued, or 
finished under the reign of the present king, 
Charles-Jean Bernadotte. There are fifteen canals, 
eight ports, eight roads, nine lines of defence, the 
expense of which has amounted to 77,177,095fr., all 


furnished, (without borrowing) by the royal trea- 
sury. 

Fermentation an act of Vegetation. — M. Turpin 
has lately published his observations upon certain 
phenomena, which he considers sufficient to show, 
that the act of fermentation, concerning which 
chemists have been so much embarrassed, is owing 
to the rapid development of infusorial plants. He 
states, that all yeast, of whatever description, de- 
rives its origin from the separation from organic 
tissue, whether animal or vegetable, of spherical 
particles of extreme minuteness, which particles, 
after a certain time, rise to the surface of the fluids 
in which they are immersed, and there germinate. 
Their germination is said to be caused by a certain 
amount of heat, and by contact with atmospheric 
air. The carbonic acid obtained by fermentation is 
ascribed to the infusorial plants. M. Turpin con- 
siders the act of adding yeast to liquids, when fer- 
mentation is languid, as equivalent to sowing mil- 
lions of seeds in a favourable soil. He calls the 
yeast plant of beer Tolura cerevisia : he considers 
each infusion to have its peculiar plant, and he 
names the whole race of such beings Levurians. 
No doubt the yeast of beer consists of minute 
molecular matter, the particles of which are glo- 
bular ; and that those particles produce, from their 
sides, other particles like themselves, which even- 
tually separate from the parent, but we do not 
know that they are therefore plants. — Atheneeum. 

Life-saoing Buoys. — Sir, — I think it would be an 
excellent plan, if the Trinity-house Commissioners 
were to order a set of iron handles, to be fixed round 
all their buoys that are anchored ^n the sea, and in 
mouths of rivers, formarking rocks, shoally bottoms, 
or channels, in case of a vessel being wrecked, or a 
boat upsetting, near such a buoy. Some of the im- 
mersed crew might gain it, and by means of the 
handles hold on until other assistance came. In 
making new buoys, or repairing old ones, these 
handles might be easily uttached, as one of the 
hoops might be forged with them on it, or they 
might be rivetted to the hoop, the increased cost 
and trouble of making would be very trifling. — 
Arthur Trevelyan. 

The Compass in Iron Vessels. — Sir, — In reading 
your Magazine of this day, I observe among the 
hints upon iron and other steam boats by Junius 
Redivivus, his alluding to the alleged imprac- 
tibility of navigating iron-boats across the oce an, 
owing to their effect upon the. compass. I beg 
to say, that two or three years back I tried some 
experiments by placing the compass within an 
iron rim , and in an iron desk , in order to make 
attraction equal, and to neutralize the partial 
attraction of the ship’s iron, and I enclosed the 
account to the Admiralty, and 1 think I enclosed 
it to you, but in neither case was it thought worthy 
notice j the idea seems now revived by Redi- 
vivus, and I certainly believe it much more likely 
to be successful than the experiments that I read of 
lately, of turning the compass upside down. I had 
thought of it for years, particularly to counteract 
the partial attraction of the ship’s iron. Your con- 
stant reader. C. P. Aston. 

26, Little Windmill-street, Golden-square, 
October 20, 1838. 

TheRailway Map of England and Wales continues 
on sale, in a neat wrapper, price 6d. ; and on fine 
paper, coloured, price Is. 


British and Foreign Patents taken out with economy and despatch ; Specifications, Disclaimers , and 
Amendments, .prepared or revised ; Caveats entered ; and generally every Branch of Patent Business 
promptly transacted. A complete Hst of Patents from the earliest period (15 Car. 11. 1675J to the present 
time may be examined. Fee 2s. 6d. ; Clients, gratis . 
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SAVORY* S MAGNETIC TIMEPIECE. 


sworv’s maovettc timrptece. On our front page, fig. 1, is a per- 

(ir j it c iriodtv Has been excited in the spective view of the (supposed) magnetic 
ne gh’MJrhx) 1 of the Exchange for some clock as made by M \ Savory. The did 
d lys past, in consequence of the exhibi- is of clear glass, with the hours painted 
ti<>n in the window of Mr. T. Cox upon it, so that it is evident, the dial does 
Savory, the web known silversmith, of a not move. This dial is bordered by a ring 
time piece, apparently consisting of only or rim of brass, or other metal, supported 
a dial of glass, on the centre of which by an elegant pedestal, 
an index hand turns, and points correct Figure 2, shows the modus operandi 
time, and without any visible mechanism, of the timepiece. A A is the fiame. 
Our ingenious correspondent, Mr. E. or rim containing the dial ; within 
Whitley Baker, has handed us a com- this frame is placed the ring B B, 
munication, suggesting that the motion which has a certain number of teeth on 
of the hand is obtained by means of a its outer edge, and which, on its inner 
magnet. The following is the description edge, works freely on small friction- 
of a method, by which a magnet may be wheels placed in such a manner as to 
made to act in a timepiece similar to that support the toothed ring correctly in the 
exhibited by Mr Savory — and if the plan frame ring. C is a connecting shaft, 
be different from that which this gentle- hidden in the inside of one of the scrolls 
man has adopted, Mr. Baker has given to connecting the frame with the pedestal, 
the world certainly a most ingenious and having on its upper end the endless 
valuable contrivance. screw D, and on its lower end the be- 

Fig. 2. 



veiled wheel % the teeth of which take lative numbers of teeth necessary in the 

into another bevelled wheel F, the shaft wheels may vary according to the will of 

ot which leads to the the minute hand the maker — as, a pinion ot 10 working in 

pivot ot works similar to those of an a ling of 120; or a pinion of 30 in a 

ordinary watch, or timepiece. These ring ot 360 — and so on, according to the 

v or ks may be placed in the pedesUl size or other circumstances attending the 

oi the clock. G is a magnet fixed on making ot each particular timepiece, 

any part of the toothed ring B B. U Motion being given to the beve led 
i» an arrow or index hand having a wheel F, by the mainspring and works 

steel point, and revolving ireely on its of a watch, as before mentioned, will be 

pivot in the centre of the dial. The re* communicated by the shaft C, with its 
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bevelled pinion and endless screw, to the 
toothed ring B B, and cause it to perform 
one revolution in twelve hours. The mag- 
net G being fixed on the ring B B will 
revolve with it, and the steel point of 
the arrow H will follow its course, and 
indicate the time by the hours on the 
dial. 

There is a large timepiece in the 
Adelaide Gallery, working in a manner 
apparently the same ; but the mechanism 
is on so large a scale that it can easily 
be detected. A watch is concealed in 
the tail end of the hour hand, and moves 
it by means of a shaft connected to a 
fixed point on the axis. 


symington*s steam vessels. 

Sir, — Concerning the remains of Mr. 
Symington's boat lately discovered at 
Grangemouth, and noticed in your last 
Number, they are not, as imagined, those 
of the one used in the experiments of 
Messrs. Millar and Symington in 1739, 
hut those of the steam-boat constructed 
by Mr. Symington for Lord Dundas in 
1800 and 1801. 

The first boat used in the canal in 
1789 was dismantled at Grangemouth 
and removed to Bruce- Haven. The se- 
cond boat, the one now found, not only 
towed vessels on the Forth and Clyde 
canal in 1801, but also from the Forth 
up the Carron into Grangemouth, and 
carried Mr. Fulton, the American engi- 
neer, a distance of eight miles in an 
hour and twenty minutes, on this very 
canal. 

1 deem it an act of justice to the 
memory of Lord Dundas, who, with the 
exception of Mr. Symington, did more 
for steam navigation than any other in- 
dividual, to furnish this explanation. 

In order to prevent future mistakes, I 
may add, that Mr. Symington fitted and 
propelled four boats with the steam- 
engine: — The first, in 1788, on Dal- 
swinton Lake ; the second in 1789; the 
third in 1801 ; and the fourth, in 1803, 
on the Forth and Clyde canal. The first 
and second were under the patronage of 
Mr. Millar ; the third and fourth under 
the patronage of Lord Dundas. 

I remain. Sir, 

Your most obedient humble servant, 
Robebt Bowie. 

44, £ art- street, Oct. £1, 1888. 


n 

REMARKS ON THE FROPEB SOURCE 
OP FOOD FOR MAN. — REPLY TO 
JUKIC8 REDIVIVUS. 

Sir, — Without entertaining the most 
distant desire of being classed with those 
—if such indeed there be — who deem 
Junius Redivivus a “visionary in his 
ideas,’’ I take the liberty of adverting to 
one little circumstance in his last com- 
munication, in which he has carried his 
speculations, not only beyond the bounds 
of probability, but has really exceeded 
the limits of possibility. 

I allude to the remark made by Junius 
Redivivus, at page 36 of your last Num- 
ber, that “ knowledge will eventually be 
our’s to prepare food from inorganic 
matter, as stimulating and as nutritious 
as that now furnished by the lower 
animals, who are made to die that we 
may live.” Now, it is held by physio- 
logists to be a well-ascertained and un- 
alterable law of nature, that life can only 
be sust lined by that which has itself 
possessed life. It is undoubtedly true, 
that metils, minerals, and other inor- 
ganic substances are coutinually em- 
ployed in medicine as stimulating and 
disturbing agents, or as sedatives ; but 
no nutritious powers were ever sup- 
posed to exist in any of these sub>tances. 
Indeed, our present chemical knowledge 
of the constituents, general powers, and 
properties of most inorganic matters, 
though p *ssibly far from perfect, is 
quite sufficient to enable us positively 
to deny the existence in them of any 
nutritive characters. 

Under these circumstances, we are 
fully justified in taking it for granted, 
that no further advancements in know- 
ledge can ever find, amid the vast range 
of inorganic m itter, any efficient substi- 
tute for the food at present obtained 
from organic nature, in all the nume- 
rous varieties of animal and vegetable 
life. 

I remain, Sir, 

Yours respectfully, 

Wm. Baddbley. 

London, October 22, 1888. 


IMPROVEMENT IN SERAPHINE8. 

Sir, — I fancy that the effect of the 
trumpet-stop in organs, mi^ht be given 
to seraphines, by merely using one brll- 
shaped vent, made of fine brass, similar to 
e 2 
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that of a French-horn. This stop might 
be used or taken oB’as follows : — suppose 
the diminuendo pedal down (which will 
close in the instrument and so soften its 
tone) lift a valve by drawing out a stop, 
or touching a pedal, which shall cause 
the only vent for the sound to be through 
the orifice of the brazen bell. This, I 
know , will give a rich, brassy sort of tone 
to the instrument, because I saw a bas- 
soon once, which had a brass trumpet- 
hke end fixed to it, and was wonderfully 
improved thereby. Query , therefore, If 
this will succeed for seraphines, might 
it not also for organs ? Let there be a 
pipe with a trumpet vent, laid horizon- 
tally or slanting over the range of pipes 
intended for trumpet music, and let each 
of them be butted into it, which, I sup- 
pose, will produce the desired effect, 
and so make the cost of the trumpet 
stop much less, as the present method 
requires each pipe to have a separate 
bell-end. 

Can any of your correspondents in- 
form me what is the cost of a set of 
seraphine tones ready for fixing in the 
frame, and where they may be had ; 
also the best mode of tuning them ? 

I am, &c. 

Wm. Pearson. 

Bishop Aukland, Oct. 10, 1838. 


ivison’s patent method of con- 
suming SMOKE. 

Sir, — >A copy of the Mechanics 9 Maga- 
zine of the 20th having been sent me, 
my attention was called to the article on 
lvison’s patent with which I have made 
a conjunction of interests with my own, 
noticed in your Magazine long ago. 

I never pay any attention to anony- 
mous communications on such subjects ; 
but yours is editorial, and from so highly 
respected a quarter, as well as so special 
in its allegations, as to induce me to 
wish to afford you the most authentic 
information on the subject. I therefore 
transmitted the copy of your Magazine 
to the officers of the company to whom 
the ship Adelaide belongs, requesting 
them to state authoritively the facts of 
the case ; and I have received the fol- 
lowing letter, to which, I have only 
to add, that the captain of the vessel 
himself further told me, that the 
captain of a steam-ship, which sailed in 
company with him, ignorant that any 
alteration had been made, mentioned. 


when he met him in London, that the 
Adelaide appeared like a schooner, from 
the entire absence of smoke, and inquired 
what he had done. 

Copy. Messrs. Ogilvie and Crichton, to Mr. Bell* 
Dated Leith, 24th October, 1838. 

“ Dear Sir, — We are sorry hat the par- 
ticular circumstances under which Ivison’s 
patent was tried in the Royal Adelaide , 
should have led to such erroneous reports 
as have appeared in the Mechanics' Maga- 
zine. When we agreed to try it, we men- 
tioned to you, that owing to one of this 
company’s steam-ships being about to un- 
dergo extensive alterations, the Royal Ade- 
laide would for several weeks be much hur- 
ried in performing her voyages. In fact, 
until last week, when she was thrown out of 
her turn by a heavy gale of wind, her stay 
here has seldom exceeded twelve hours. 

” Hence, it has never been in our power 
to replace the three flanges which were 
deranged during the vessel's voyage to Lon- 
don on the 8th and 9th ultimo. From the 
temporary manner in which they were fitted, 
they were very liable to accident in feeding 
the furnaces, which made it desirable to dis- 
continue the use of them, until there was 
time to fit them more substantially. 

“ There is not the least foundation for the 
report that the use of them was discon- 
tinued from the loss of speed, or injury to 
the furnace bars, as so far from having made 
a long passage, Captain Ailen remarks, that 
1 though a deep loaded ship, with a very 
heavy E. N. E. sea to contend with, we made 
a 48 hours passage, being under our average 
passage up.’ 

“ Captain Allen states in answer to the al- 
legation, that the fire-bars were completely 
destroyed, that * On his arrival in London 
a few of the old fire-bars were bent, which 
were straightened there, and are still in use ; 
this we are obliged to do in every voyage 
with old bars,' 

“ We are, &c. 

(signed) “ Ogilvie and Crichton.” 

While addressing you, however, on 
the point, you would deem it extra- 
ordinary were I to say nothing on the 
general merits of the discovery. In ad- 
dition, therefore, to the statement made 
by the editor of the Mining Journal on 
the 31st of August, on the result of an 
actual operation conducted by himself, 
I may mention, that for a long time the 
original engine has been worked to the 
full extent of her power, one-half the 
day with, and one-half the day without, 
lveson’s patent, and the proportion of 
coals used was as 56 to 82 ; the work 
without the patent being so good as to 
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give 6.25 lbs. of water evaporated to 
the pound of very ordinary Scotch coal. 
Allegations having been made, that 
the admission of steam into the furnace 
might perhaps be injurious to the boiler, 
the opportunity was taken the other day, 
when a storm of wind had blown down a 
great part of the chimney stalk (and 
when, by-the-bye, the engine within 
half an hour did her dutv as well as pre- 
viously — proving, that high stalks are 
unnecessary) to execute some repairs, 
and to inspect the boiler ; when several 
engineers of eminence, separately, but 
unanimously, reported, that although it 
had been used with steam for many 
months, it was altogether uninjured. 

I rely on your giving the earliest in- 
formation possible to the public, on this 
matter. As it is very necessary that un- 
intentional errors should immediately be 
put right. 

I am. Sir, yours, truly, 

William Bell. 

Office for Conjoined Patents, 

Edinburgh, Oct. 25, 1838. 

[We readily give insertion to Mr. 
Bell’s letter, in explanation of the state- 
ments made in our 793rd Number, but 
we do not see that it shows any material 
difference as to facts. The information 
upon which our remarks were founded, 
we received from a party in whom we 
place implicit confidence, and for whose 
integrity we can vouch, and lest we 
might have misunderstood his report, 
we requested him to explain or confirm 
our remarks, which he has done as 
follows : — “My authority is derived from 
statements made by those connected with 
the vessel, and what I witnessed myself. 
They said the six hour’s lost on the 
passage up, was owing to the inadequate 
supply of steam to the engines occasion- 
ed by the use of the apparatus. About 
siatfy fire bars were sent onshore rendered 
completely useless on the voyage, until 
they were repaired. The whole of the 
fan-shaped pipes were removed, with the 
exception of one, and they were restoring 
the furnaces to their original condition, 
as opportunities occured, without detain- 
ing the vessel.” 1 hat the apparatus had 
the effect of consuming the smoke, we 
distinctly acknowledged, as Mr. Bell 
may perceive, by a re-perusal of the ar- 
ticle m question. — Ed. M. M.] 


PLANS FOR THE DESTRUCTION OF 

SMOKE FROM STEAM-ENGINE FUR- 
NACES, ETC. 

Sir, — Should Mr. Ivison’s patent mode 
of affecting the combustion of smoke, 
(described at page 34 of your 793rd 
Number) contrary to my expectations, 
prove practically useful, I fancy his patent 
will avail him but little. In the descrip- 
tion as given above, AuldReikie is said to 
be the birth-place of this discovery; which 
it so happens is quite true, for a pre- 
cisely similar process was invented and 
repeatedly exhibited in Edinburgh many 
years ago, by Messrs. Nasmyths, now 
machine-makers in the neighbourhood 
of Manchester, and it w s more than 
once before the Society of Arts. 

Mr. Jvison’s plan embraces two points 
— a saving of fuel, and the prevention 
of smoke. With respect to the former 
of these objects he appears to have been 
long since anticipated ; very early in the 
year 1824, Mr. Evans, of Bread-street, 
Cheapside, promulgated his discovery 
of a method of economising fuel, by the 
introduction of steam at the lower parts 
of the furnace; a description of which 
appeared in Number 49 of the Register 
of Arts , and in Number 45 of the London 
Mechanics ’ Register , which plan Messrs. 
Gilman and Sowerby subsequently con- 
tended was a direct infringement of a patent 
granted to them for a similar purpose, 
in April, 1825. There was considerable 
economy in Mr. Evans’s plan, inasmuch 
as he only employed the waste steam 
after it had performed its office in giving 
motion to a high-pressure steam-engine. 
Mr. Evans seems to have missed the 
smoke-consuming property of steam 
thus applied, he having employed coke 
for the purpose of getting rid of the 
smoky nuisance. 

It appears to me, that if any thing like 
the tenth-part of the steam generated, is 
required to ensure the combustion of 
smoke — unless waste steam, as in Mr. 
Evans’s plan, can be employed — economy 
of fuel is altogether out of the ques- 
tion, and the result of the experiment 
on board the Royal Adelaide, Edinburgh 
steamer, seems to warrant this conclu- 
sion. 

Mr. Evans noticed a singular pheno- 
menon, attending this application of 
steam as a supporter of combustion, 
“ whatever the measure of water decom- 
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posed may be,” says Mr. Evans, “lam 
led to suppose that a greater quantity is 
reformed, having been obliged, since 
using steam for this purpose, to have a 
cistern made at the bottom of the chim- 
ney, with a pipe to conduct the con- 
densed water to a vessel, in which there 
appears to be collected more water than 
tie steam used would account for; to 
what this may be attributed experience 
mustdetermine.” HasMr.Ivison noticed 
this effect in any of his experiments ? 

In the year 1825, a correspondent of 
the Birmingham Chronicle , communi- 
cated an account of a successful experi- 
ment in destroying smoke by steam ; at 
the close of his letter he observes, “ I 
have sent the above for insertion in your 
paper, that the world may not he pester- 
ed with patents , in a matter where every 
man who has an engine may be hi* own 
chimney- doctor.” 

The real fact of the matter is, that the 
steam process for destroying smoke, 
falls far short of several other plans, 
which depend for their efficiency upon 
the smoke being generated in 6mall quan- 
tities in the front of the furnace, and 
burned in its passage to the chimney, 
by passing over the mass of intensely ig- 
nited fuel. This is the true theory, and 
its perfect efficacy will be greater or less, 
in proportion to the skill exercised in re- 
ducing it to practice. 

I remain. Sir, 

Yours respectfully, 

Wm. Baddblky. 

London, October 24, 1838. 


ON THB DEGREE OP SECURITY TO 
PROPERTY ATTAINABLE BY LOCK8. 

Sir, — There are few subjects, if we 
except the “ healing art,” about which 
there has been so much quackery — or 
with respect to which, the public have 
been so completely gulled —as the best 
methol of securing property by means 
of locks. The ordinary vendors of locks 
have, for the most part, been intent upon 
selling those locks by which they could 
obtain the greatest profit, upon the 
smallest possible outlay, without the 
slightest regard being had to security. 
In other instances, different shopkeepers 
have become interested in, or prejudiced 
in favour of some cue particular inven- 


tion, which has in each case been put 
forward as the “ only secure lock,” to 
the exclusion of all others; and this, 
very often without understanding — fre- 
quently without caring to know — any 
thing about the real practical merits or 
defects of the article they so strongly re- 
commend. The immense number of 
cheau (?) locks that are made to “ sell,” 
many without either tumblers or war Is, 
gives rise to the truism, at the com- 
mencement of an article by “ B.,” at 
page 39, of your 793rd Number, that 
“ to put a thing under lock and key is 
unhappily, not at all times to make it 
secure.” 

Incalculable injury frequently arises 
from the employment of insecure locks, 
uider which is very often deposited pro- 
perty of the greatest importance, such as 
cash, deeds, jewellery, private ledgers, 
&c., the insecurity of which, holds out a 
temptation to the over-curious and dis- 
honest , too great to be resisted. Of this 
fact, our police rejiorts furnish us with 
daily proofs, though it is but fair to sup- 
pose that by far the greater number of 
frauds never meet the public eye : such 
as purloining of valuable documents, 
making additions or erasures, &c., which 
are not discovered till too late for re- 
medy. 

The Commissioners of the Metropo- 
litan Police, have lately directed public 
attention to the number of robberies 
that are continually effected by persons 
entering houses with false or skeleton 
keys, and the various s perin’endents 
have issued circulars, cautioning house- 
keepers against the use of locks opened 
with such facility — observing, “ that 
tae thief eludes the vigilance of the 
police, by appearing to belong to the 
premises he is entering.” 

It is quite untrue, as stated by ** B.,” 
in the communication referred to, th*t et 
secure lock has long been a, desideratum ; 
no such deficiency really exists, and if it 
did, it certainly would not b * supp ied 
by Messrs. Deanes lock. Locks foun led 
upon a similar principle, and affording 
equal security, are proved to have been 
used in Egypt upwards of 4,000 years 
ago, and we have abundant evidence to 
show that very curious and secure locks 
have been employed in this and other 
countries for many centuries. 

As a brief history and description— 
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nay, a bare enumeration of the many 
secure looks that have been made, would 
form an article far too voluminous for 
your pages; I shall content myself with 
adverting to the two grand principles of 
construction, upon which have been 
founded nearly all the secure locks of the 
last sixty years. 

The first of these is the lock patented 
by Mr. Barron, in 1774, which has been 
designated as “ the first scientific at- 
tempt to improve this very important 
instrument.” The security of Barron’s 
lock, consisted in the employment of 
two or more tumblers, so arranged, that 
they required to be raised to unequal 
heights, before the bolt could be thrown; 
the key, therefore, had a number of 
steps upon the edge of the bit, of un- 
equal heights, adapted to elevate each 
tumbler through the required 6pace.” 

Barron’s lock, when well made, with 
two or t ree tumblers and a good box of 
words, is extremely difficult, if not im- 
possible to pick; for the wards, which 
are useless as preventives to the opera- 
tion of throwing up a single tumbler, 
greatly impede so delicate a proceeding 
a« elevating two or more to a precise 
height. This arrangement admits of 
almost endless variations, and is ex- 
tremely simple in itself. Very beautiful 
and secure locks have been made upon 
this principle ever since its introduction 
by Barron, each manufacturer priding 
himself upon some little variation, by 
which he supposed increased security 
was obtained. Of all the varieties of 
Barron’s locks that have of late years 
been introduced to the public, Chubb’s 
has perhaps obtained the greatest cele- 
brity, and the persevering and business- 
like manner in which the ingenuous in- 
ventor has contrived to keep it before 
the public eye, has contributed in no 
small degree to the “ run” it has had. 
The chief characteristic in this lock, and 
that which marks it as Chubb's, is the 
employment of a spring lever, called a 
detector, which locks the bolt fast upon 
any of the tumblers being elevated be- 
yond its assigned range, and shows that 
an attempt has been made to open it by 
a false instrument. In Barron’s, and 
also in Bramah’s locks, the picker has no 
means of knowing whether the tumblers 
are lifted too high or not; but in Chubb’s 
he has only to put the detector hors de 


combat in the first instance, by a correct 
thrust from the outside of the door, so 
as to fix it fast in its place ; the detector 
then becomes a stopper to the undue as- 
cent of the tumblers, and the extent of 
their range is thereby correctly ascer- 
tained ; thus it appears the detector 
might be be converted into a director of 
the means of opening the lock. 

The second secure principle of lock- 
making — second only in date — is that 
patented by Mr. Bramah in 1784, just 
ten years after Barron's. Bramah’s 
lock presented an entirely new feature ; 
it depended for its security upon a re- 
volving barrel, the rotation of which wib 
prevented by four or more steel sliders, 
which required to be depressed in un- 
eoual proportions, until a notch on the 
edge of each was brought in a right line 
with a fixed steel plate called tbe locking- 
plate — this being done, the barrel is free 
to turn round, and a bolt is thrown by 
a pin on tbe barrel working in a suitable 
scroll on the bolt-tail. Notches of vary- 
ing depths are cut in the end of the key- 
pipe, for the purpose of giving the re- 
quired depression of the sliders ; oa the 
key being withdrawn, the sliders are 
thrown up again, by an internal spiral 
spring. These locks as now made, with 
seven guards , and the additional secu- 
rities for which the late Mr. Russell re- 
ceived a reward from the Society of Arts, 
are, unquestionably, the most secure ever 
produced. 

In the manufacture of these locks, the 
key is first made, and the lock fitted to 
it. The machinery employed by Mr. 
Riddle, of Blackfriars-aoad, lor the pro 
duction of these keys, is unrivalled for 
its accuracy and beauty of its constric- 
tion, and for the extraordinary power of 
its changes — which are so extensive, that 
duplicates are not likely to occur for A 
long series of years. In Barron’s lo ks, 
the security depends greatly (and in those 
of his improvers (?) wholly) upon the 
number of tumblers. In Bramah s locks 
the security consists in the numb r of 
sliders, and as the number of these are 
increased, so are the number of chan ;es 
that can be introduced to prevent the 
occurrence of duplicates. The following 
table shows at once, the increased num- 
ber of changes that can be obtained by 
increasing the number of the guards or 
tumblers, from one up to seven. 
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Number 

of 

Guards. 

Number 

of 

Changes. 

Increased number of changes 
by twice altering the situation 
of each notch. 

Further increased number 
of changes by twice altering 
the depth of each notch. 

1 

1 

2 

4 

2 

2 

8 

32 

3 

6 

36 

216 

4 

24 

192 

1536 

5 

120 

1200 

12000 

6 

720 

8640 

103680 

7 

5040 

70560 

987840 


In Messrs. Deane’s lock, five tumblers 
only are employed, and the only novelty 
is in the mode of placing them, some 
above and some below the axis of the 
key, by which no advantage whatever is 
obtained. Granting the correctness of 
“ B.V* third proposition, (page 40) 
“ That it is impossible to pick such a 
lock as this ;” I must deny the truth of 
all the rest. In his concluding proposi- 
tion, “ B.” says, “ An impression in 
wax, or any other composition, to imi- 
tate the key, would be of no avail ; for 
so great is the exactness and accuracy 
of construction required, that even un- 
der the most favourable circumstance of 
having the key itself for a pattern, it 
would scarcely be possible to avoid leav- 
ing some one of the racks or pins un- 
touched, which would render all the 
rest of the labour unavailing.” This is 
entirely false, and the publication of 
such a statement is a gross imposition 
on the public ; Deane’s keys have been 
imitated, from impressions taken in seal- 
ing-wax, and also in yellow soap, and 
their locks opened, by persons who are 
not locksmiths ! The real truth is, that 
the Barron’s key, as made by Chubb, 
Deane, and some others, without wards, 
is much easier imitated than a common 
warded key. A glance at page 40, would 
suffice to show any person at all conver- 
sant with the arts of copying, that to 
make a fac-simile of such a key as is 
there represented, is easy in the ex- 
treme; if the key is in possession, a 
plaster of Paris mould, and a pewter or 
type-metal casting, gives the thing at 
once — if not, an impression in any duc- 
tile material is quite sufficient. I have 
by me two of Chubb’s best locks each 
furnished with “false keys ,” one made 
of tin plate, the other of thin brass, both 
from sealing-wax impressions, which 


open and shut the respective locks fully 
as well as the real keys. So long as the 
key is kept secret, any of these locks 
may be safely relied on; but the key 
once obtained for a few moments, and 
there is an end to all security. 

Messrs. Deane’s double-bitted key is 
an awkwark-looking instrument, pos- 
sessing neither security nor convenience ; 
it has been the object with skilful lock- 
makers to make their keys as small and 
portable as possible, for the sake of con- 
venience, and also to reduce the size of 
the key-hole as much as possible, so as 
to check any fraudulent attempt upon the 
tumblers at the outset. In this respect 
Mr. Riddle seems to have surpassed all 
his competitors, having succeeded in in- 
troducing a portable seven-guarded key 
into his patent ever-pointed pencils, the 
seal-top of which forms the handle of 
the key, which affords a ready means of 
securing the writing-desk, the jewel, 
cash, or deed-box, &c. and of carrying 
the key concealed from observation, pro- 
tected from accident, and no incumber- 
ance to the wearer. When made in gold, 
these keys form a neat appendage to a 
watch-chain, or placed within a signet- 
ring they can be worn on the finger. I 
mention these facts, to show how essen- 
tially portability has been considered, 
and to what an extent ingenuity has 
been exercised to meet the desideratum. 

Without trespassing further upon your 
valuable space, I would beg to refer such 
of your readers as are curious in these 
matters, to the articles on locks in He- 
bert’s Mechanics ’ Cyclopedia, 1 and to the 
new edition of the Encyclopedia Brit - 
tanica, of both of which I have availed 
in the foregoing statement. 

Yours obliged, 

B. B. 

London, Oct. 27, 1838. 
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ON THE CAUSES OF STEAM-BOILER 
EXPLOSIONS. 

Sir, — I have read, with much interest, 
the several contributions to your valu- 
able pages, relative to the circumstances 
connected with the bursting of steam 
boilers ; and the hypothetical and prac- 
tical opinions as to the several causes of 
such disastrous occurrences, which have 
been furnished by many eminent and 
talented individuals; and have, upon 
every occasion, risen from the perusal 
with disappointed expectations, resulting 
from the conflicting, contradictory, and 
unsatisfactory testimony which they have 
supplied. 

In the investigation of this truly im- 
portant subject, much greater attention 
appears to have been paid to practice 
than to theory $ and to its analysis, ra- 
ther than to its synthesis ; or, in other 
words, to an endeavour to deduce the 
several causes from the several effects, 
rather than endeavour to deduce the 
several effects from the several causes. 

The inquiry appears to me to have 
been made from the effect — the explo- 
sion, backward to the cause — the gene- 
ration of heat, and its impartation to 
water to create steam ; rather than pro- 
gressively from the cause toward the 
effect; gradually and satisfactorily elu- 
cidating the subject from the base to the 
pinnacle, instead of from the pinnacle to 
the base. , 

The foundation of the subject appears 
to me to be the " Theory of Heat.” 
What are we to understand by the terms 
latent and active heat ? Is heat a fluid 
composed of material atoms, solid, sphe- 
rical, indestructible, and smaller than 
the material and ponderable atoms of 
which all substances are composed ; and 
sufficiently small to pass through the 
interstices are presented by the union of 
the ponderable atoms of which all sub- 
stances are compounded ; and it is by 
virtue of this atomic form, and this 
difference in their magnitude, that heat 
is able to permeate the metallic me- 
dium, and combine with the water in 
the boiler, and eventually convert it into 
steam ? Does the combustion of fuel in 
the furnace liberate heat from its consti- 
tuent state of latency, and thus render it 
free to yield obedience to the laws to 
which it is subject; and is it in obe- 
dience to such laws, that thereby its 
transition from the fuel to the water is 
effected? And, if so, what are those 


laws ? What are the covenants, condi- 
tions, restrictions, and limitations in ap- 
propriating heat, subject to such laws, 
to the generation of steam to be used as 
a motive power? These, and an innume- 
rable series of inquiries, it appears to 
me, should be consecutively made by 
those who are deeply interested in the 
subject, and who have time and talent to 
devote to the pursuit. 

In suggesting to others the mode by 
which, I think, the subject should be 
investigated, I have to apologise for re- 
commending others to perform a task, 
from which I shrink from an endeavour 
to accomplish myself, from a conscious- 
ness of not possessing any of the requi- 
site qualifications to effect it ; but I for- 
ward you a copy of the work which I 
have just published, and beg to refer 
you to the articles under the heads of 
“ Heat,” “ Explosion,” and “ Steam 
and should you think their transference to 
your pages will furnish an incentive to 
a more competent exposition of the sub- 
ject, by an abler pen, I shall feel pleasure 
in having proved the inciting cause, 
should it lead to so desirable a result. 

I am, Sir, your obedient servant, 

G. H. WlGNEY. 

Brighton, Oct. 6, 1838. 


[The following are extracts from the 
articles referred to by Mr. Wigney as 
pubished in his Cyclopedia, \Ve shall 
take a future opportunity of noticing his 
work.] 


Heat . — To abstract the free or active heat 
possessed by a body, it is sufficient to place 
in contact or proximity with it, another body 
possess ng less heat than itself ; and by the 
law of equal diffusion to which heat is sub- 
ject, the transmission from the major to the 
minor possessing body will ensue ; but to 
abstract a part or the whole of the latent 
heat of a body, it is necessary to place such 
body in close contact or proximity with 
another body which possesses not only as 
much less heat as is equal to the abstraction 
of the whole of the free or active heat of 
such body, but a part also or the whole of 
its latent heat, the latent heat in such a 
case becoming active, in obedience to the 
law of equal diffusion. 

Latent and active heat are arbitrary terms, 
used to denominate heat in a twofold state ; 
— latent heat when it exists in bodies in a 
quiescent state, and active when in a state 
of motion or liable thereto. But, strictly 
speaking, heat cannot be permanently latent, 
being ever liable to detection, liberation, 
freedom and activity, as the result of ab- 
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•traction, induced by the law of e' ual dif- 
fusiou, or the decomposition of the contain* 
ing body by a variety of methods; and 
therefore it is necessary not only to con- 
clude, that there are not two species of heat, 
termed latent and active, bat that the single 
species is occasionally latent or active as 
induced by circumstances. 

The impartation of heat to a body will 
n >t decrease its weight, provided a sufficient 
q lantity of heat is not imparted to that 
body, as will cause one single ponderable 
atom to be separated from the rest, beyond 
the limits of aggregate attraction ; but as 
boou as such is produced then is there an 
actuil diminution in the weight of that body, 
and in amount equal to the number of pon- 
derable atoms which are placed beyond the 
sphere of such attraction. 

Wnen he impartation of beat to a body 
is sufficient to separate the ponderable atoms 
one from another, and thereby such body is 
i creased in magnitude ; then is its specific 
gra/ity decreased, but not its actual weight. 

The decrease in the specific gravity of a 
bo ly, implies that an equal bulk of that 
bo iy in an expanded state by heat, wdl not 
weigh so much as an equal weight of that 
boiy previous to its expansion. 

The atoms of heat being subject to the 
primary law of equal diffusion, and the 
secondary law of recession ; the transition 
of heat from a body as induced by the law 
of equal diffusion, is in the direction of the 
abstracting body ; but if induced by the law 
of recession, unopposed by the law of equal 
diffusion, its transition is in the line of per* 
pendicular ascension. 

Wnen the operation of the primary law 
if unopposed by the secondary law, heat 
will invariably and uninterruptedly ascend 
from the body from which it emanates ; and 
whenever the primary law is in operation, it 
is a ways strongly opposed by the secondary. 

Place a body possessing the most active 
heat, above a body possessing tbe least, and 
there will be a transmission of a portion of 
heat from the upper to the lower ; but re- 
verse the position of the two bodies, and the 
transmission of the greater to the lesser 
possessing body will be much more abun- 
dant. 

From these fac‘s may be inferred, the 
mechauical advantages to be derived, as 
relates to the economical and prompt trans- 
m ssion of heat, in placing the recipient 
over the imparting body, arranging for its 
perpendicular transmission, and extending 
as far as is mechanically convenient, the 
receiving surface. 

By the impartation of heat solid bodies 
•re converted into fluids and vapours ; ai d 
by the abstraction of heat, vapours and 
fluids art converted into solids. 


A solid consists of ponderable atoms 
united together in close contact by attrac- 
tion of cohesion, and the interstices pre- 
sented as the result of such union, partially 
or totally filled with imponderable atoms. 

A fluid consists of ponderable atoms, not 
in a state of cohesive contact, commixed 
with imponderable atoms, in greater quan- 
tity than is required to fill up the interstices 
presented by a solid ; yet are they held to- 
gether by attraction of aggregation, and in 
this state of seini freedom are subject to diffu- 
sive motion within the sphere of such attraction 

A vapour consists of ponderable atoms 
blended with a much greater quantity of 
imponderable atoms than is the case with a 
fluid ; consequent y its ponderable atoms 
are separated to a greater extent thau are 
those of a fluid ; and as in the case of a 
fluid, the whole of its constituent atoms are 
confined within the limits of the sphere of 
attraction of aggregation, and are suscep- 
tible of diffusive motion within that sphere. 

By the impartation of the imponderable 
atoms of heat to a solid, the first effect is to 
completely fill the interstices presented by 
the union of the ponderable atoms of which 
the solid is composed ; continue the impar- 
tition, and the attraction of cohesion which 
kept the ponderable atoms in close contact u 
overpowered, and they are separated one 
from the other, and the solid is thereby con- 
verted into a fluid : continue yet further the 
imparation and the fluid is converted into a 
vapour, by a separat on of the pouderable 
atoms yet further from each other : proceed 
yet further with the impartation, and you 
separate the ponderable atoms beyond the 
precincts of the sphere of aggregate attrac- 
tion, and its annihilation as an integral body 
is effected. 

Reverse the operation and cause ponder- 
able atoms having an affinity to each other, 
to come within the sphere of mutual attrac- 
tion, intermixed with the imponderable 
at>ms of beat to a considerable amount, 
aud you constitute a vapour : next abstract 
a sufficient quantity of heat, as will enabl* 
the pouderable atoms in obedience to the 
law of attraction, to approximate close to 
each other but not cohere, and you theu 
constitute a fluid ; continue the abstraction 
of heat until the ponderable atoms cohere, 
and then you constitute a solid. 

These analytical and synthetical opera- 
tions may be illustratively performed on ice 
as the basis of tbe first process ; and by an 
admixture of the right proportions of oxygen 
and hydrogen gases as the preliminary of 
the second. 

Both vapours, fluids, and solids are con- 
ductors of heat in variable proportion ; and 
as a general rule solids are better conductor* 
ton fluids, and fluids than vapours. 
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The conductive power of heat of solids, 
fluids aud vapours, is in the ratio of the 
proximity of their ponderable atoms to each 
other, and to their constituent amount of 
latent heat. 

Bodies which are incombustible at a mo- 
derate temperature, receive and part with 
caloric without experiencing a partial or 
total change ; but combustible bodies are 
partially or totally decomposed in propor- 
tion to the quantity of heat received. 

The impartation of heat alone causing 
the decomposition of a body, may be said to 
effect it mechanically ; but the impartation 
of heat as an agent, to aid and facilitate the 
fnlfiiment of the laws of affinity and attrac- 
tion subsisting between the atoms of which 
the combustible body is composed, and a 
body in contact or proximity, may be Laid 
to effect the decomposition chemically. 

Latent heat becomes active in every case 
of the condensation of solids, fluids, or 
vapours ; and whether the condensation is 
effected by mechanical pressure, causing the 
ponderable atoms of which the body is com- 
posed to approach nearer to each other ; or 
by chemical attraction causing the ponder- 
able to approach nearer to each other, as 
frequently oc urs in the nlending of two or 
more bodies together, the liberation of latent 
heat and its evolation from the body is a 
resulting consequence. —pp. 179-185. 

Steam . — The general mode of producing 
steam to serve as a motive power, or as a me- 
dium of the impartation of heat to some dis- 
tant body or substance, consists in the charg- 
ing of a metal vessel from one-half to three- 
fourths full with water, which vessel termed 
the boiler, is nearly imbedded in brick-work 
over a furnace, the flue of which extends in 
height around the sides of the boiler, nearly 
to the water line, or that point to which it 
is intended the boiler should be kept con- 
stantly charged, during the whole period of 
the generation of steam for any specific 
purpose, the space above the water line be- 
ing reserved as a reservoir for the steam 
generated. The purport of limiting the 
height of the flue to a short distance below 
the water line, is that no more heat may be 
imparted to the boiler, than the water is 
capable of receiving ; ’nd the purport of 
keeping the boiler constat, ’v charged up to 
the water line is, that the wi. le of the heat 
imparted to the boiler, may fin*’ a recipient 
within in the water with which it is kept 
constantly supplied : and the purport of 
constructing the flue round the sides of the 
boiler, is to present as large a surface of 
metal as is possible, consistent with the 
several other arrangements for the reception 
of heat from the burning fuel, and the im- 
portation of it to the water within the 
boiler ; and afl the meehame&l arrange- 


ments in the formation and fixing the boiler, 
and the construction of the furnace, flues, 
&c. should be effected upon the best prin- 
ciples with a view to the generation of heat 
and its subsequent impartation to the water 
in the boiler, upon the most economical and 
advantageous terms. And suppos ng this 
to be done, we will next examine the prin- 
ciple of generating heat in the furnace ; and 
we find that the fuel being ignited, its com- 
bustion is supported and continued by the 
access of atmospheric air to it, which passes 
through the ash pit and between the furnace 
bars, and coming in contact with the in 
candescent fuel, as much heat is imparted 
to it as is sufficient to separate the p >nder- 
able atoms of which it is composed beyond 
the sphere of mutual attraction, and conse- 
quently the constituent atoms of oxygen of 
such air unite with the constituent atoms of 
the carbon of the fuel, between which there 
is a powerful affinity and they together form 
carbouic acid ; and an impartation of heat 
to such carbonic acid occurring fro n the 
decomposed fuel and air, it is converted into 
carbonic acid gas of less specific gravity 
than the atmosphere, and therefore evolates 
and passes off by the flue and chimney with 
the nitrogen, which previously formed a con- 
stituent port on of such air. In this process 
of combustion, the decomposition of the 
fuel and a large amount of atmospheric ait* 
is effected, and as both the fuel and air are 
compounded of a large proportion of heat, 
which beat is latent while forming a consti- 
tuent portion of either body, but free the 
moment of the dissolution of either as inte- 
gral bodies, so such constituent he it being 
liberated, is rendered ready for its imparta- 
tion to other bodies ; and we have next to 
review the principle of impartation by which 
such heat is transmitted from the furnace to 
the boiler, and from the boiler to the water 
within it. Heat in a state of freedom is 
subject to two laws, a primary and secon- 
dary — the primary termed equal diffu ion, 
and the secondary recession from the centre 
of the earth, or gravitation towards the cen- 
tre of the snn. The beat liberated from the 
decomposed fuel and air, traverses the bot- 
tom and sides of the boiler in its passage 
from the furnace through the flue to the 
chimney, and if not travrrsing the surface 
of such portion of the boiler to wh ch it has 
access too rapidly, the whole of the heat may 
be imparted to the boiler in obedience to 
the law of equal diffusion ; but if passing 
more rapidly or in greater abundance than 
can pass by transition to the boiler in obedi- 
ence to such law, then a portion of such 
heat will find its way to the chimney in 
obedience to the secondary law, the law of 
recession, and thereby be lost to the pur- 
pose for which it was rendered free. The 
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heat which is thus transferred from the 
homing fuel to the boiler, induced by the 
law of equal diffusion, the gases emanating 
therefrom being of a much higher tempera- 
ture than the boiler, is transmitted from the 
boiler to the water within, in obedience to 
the primary law; the temperature of the 
boiler being higher than that of the water, 
and the heat thus transferred to the water, 
ascends to its upper service in obedience to 
the secondary law, the law of recession; 
and thus the first portion of heat imparted' 
to the water, although received at its lowest 
surface, ascends to the upper, and the tem- 
perature of the upper surface becomes great- 
er than the lower. The decomposition of 
fuel and air, and the impartation of the re- 
sulting liberated heat continuing, the tem- 
perature of the upper surface of the water 
soon amounts to 212 degrees, when the 
formation of steam commences: and the 
safety and eduction valves of the boiler 
being closed, the steam which is generated 
on the upper surface of the water evolates, 
and the generation and evolation continuing, 
the space above the surface of the water 
would soon be filled with steam, was it not 
already filled with air ; but as such air is 
elastic, the volume is compressed into a 
smaller space by the expulsion of a portion 
of its constitntent heat through the metal 
composing the top of the boiler, and the 
boiler being so charged with heated water, 
steam, and condensed air, we will suppose 
that either the safety or the eduction valve 
is opened and the air rushes out, leaving 
the boiler charged with water and steam 
only, the valve being again shut. We will 
next suppose that the temperature of the 
water from the upper to the lower surface, 
has attained to about 212 degrees or boiling 
heat, and the boiler being completely full 
of water and steam, the question is, can 
any more heat be imparted to either water 
or steam ? we think not, because the re- 
ceptive capacity of either water or steam for 
heat is not to a greater amount than about 
212 degrees, and because no addition can 
be made to a plenum. But it is said that 
steam is compressible and expansive, and 
that in these two properties consists the 
accumulation and the exercise of the mo- 
tive power with which it is endued, and 
that the amount of the power generated is 
proportionate to the extent of the compres- 
sion ; and hence we hear of the generation 
of steam, and its compression within the 
boiler to such an extent as to cause its 
pressure upon the internal surface of the 
"boiler to be equal to the pressure of so 
many atmospheres ; but we are decidedly 
of opinion that steam is neither compres- 
sible nor expansive, (unless in a vaccuum) 
and although a volume of steam may be 


evolved from a boiler, and occupy a tenfold 
space subsquent to its liberation than it 
possibly could in the boiler, yet that is by 
no means a confirmation to us that steam is 
either compressible or expansive ; and we 
deem that the proofs offered in favour of the 
doctrine of its compressibility or expansi- 
bility are diametrically opposed to the pos- 
sibility of the occurrence of either, and to 
all the well known results, which ensue from 
th* impartation and abstraction of heat. 
If we ask what is the effect of the impar- 
tation of heat to water, we are told to 
cause its expansion or increase in bulk, 
until its diminution commences by the gene- 
ration of steam, and its evolation from the 
surface of the water ; and we are told that 
if the impartation is continued, that the 
boiler will eventually be filled with water 
and steam, and up to the point of repletion 
expansion has been the result of the impar- 
tation of heat ; and then it is endeavoured 
to convince us, that by a yet further im- 
partation of heat, that a compression or 
diminution of the steam which first occupied 
the whole space within the boiler above the 
water is effected by the production of more 
steam by heat subsequently imparted ; but 
to suppose that heat can cause both the 
expansion and the contraction of a fluid ap- 
pears to us to be impossible, and not sup- 
ported or countenanced by any analogous 
proofs ; for if we examine the resulting 
effects of the condensation of atmospheric 
air, we find that heat is evolved and not 
imparted in the process, and that it is only 
by the expulsion of a portion of the consti- 
tuent heat, that the ponderable atoms can 
be brought closer together, and thereby 
cause its volume to be reduced in bulk. It 
will then perhaps be asked, to what do we 
attribute the increase of power furnished to 
steam by the impartation of heat in the 
ratio of the amount imparted, and to the 
production of a greater amount of steam 
than the space within the boiler above the 
water could possibly contain without com- 
pression, or a diminution of its bulk, and its 
subsequent expansion or increase of its 
bulk, which it experiences on its liberation 
from the boiler, and also the cause of the 
bursting of the b' ^er, in case the steam is 
not liberated r.evious to the generation of 
such an amount, and its compression to such 
au extent, as to cause an internal pressure 
upon the boiler which it is unable to bear ? 
To which our reply is, that we conceive that 
the formation of more steam than the space 
above the water within the boiler will con- 
tain is impossible prt ious to its exit ; that 
the compression and expansion is apparent 
and not real ; that an accumulation of heat 
in the metal of the boiler and its append- 
ages, and in the surrounding brick-work 
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and atmosphere f occurs in consequence of 
the inability of either water or steam to re- 
ceive more heat ; that the heat accumulated 
in the boiler and the surrounding media, 
presses upon the water and steam within 
the boiler in virtue of the law of equal dif- 
fusion, with a power and force proportionate 
to the extent of endowment conferred upon 
it by such law, and the difference in the 
amount of the heat accumulated and com- 
municable, and the amount possessed by the 
water and steam within the boiler ; that the 
pressure upon the internal surface of the 
boiler is a reverberating, reflective or re- 
coiling pressure, resulting from the pressure 
of heat upon the water and steam, in its 
endeavour to force its admission into the 
water and steam in obedience to the law of 
equal diffusion, and not an expansive force 
exerted by an increase in the bulk of either 
water or steam, beyond their receptive 
capacities for heat ; that between the im- 
pulsive power of heat, which may be com- 
pared to a power operating upon a lever, 
and the resisting power of the water and 
steam, which may be compared to a weight 
to be raised by such imaginary lever, the 
sustaining boiler may be compared to the 
fulcrum of such lever, and which if not of 
sufficient strength to sustain the force of 
pressure exerted upon it by the impulsive 
and resisting powers, its disruption neces- 
sarily ensues. We conceive also that the 
amount of the motive power of steam which 
is generated within the boiler, previous to 
its bursting, or its exit by the safety or 
eduction valves, is no more than the differ- 
ence between its specific gravity and that of 
the surrounding atmosphere — a difference 
so slight as will be found very far inferior 
to account for the rapidity and force of its 
exit ; but we atribute ail the acquired force 
to the formation of an additional quantity of 
steam subsequent to the bursting of the 
boiler, or the opening of the safety or 
eduction valves, by the very rapid transi- 
tion of the accumulated heat in the boiler 
and surrounding media to the water within 
the boiler, as soon as the first amount gene- 
rated has made its exit, and that the appa- 
rent expansion of a large amount of steam 
compressed into a small space previous to 
its exit from the boiler, is but the rapid 
formation of a large additional quantity, sub- 
sequent to the liberation of the first amount 
created. 

We admit of the expansibility of steam 
within the cylinder of the steam engine, re- 
sulting from the creation of a vacuum therein 
by the ascent or descent of the piston, and 
the consequent absence of atmospheric air, 
which if present would keep the constituent 
atoms of steam within their ordinary limits ; 
but such expansion is not the effect of an 


77 

innate power impelling its constituent atoms 
to occupy a greater space, but of the re- 
moval or absence of a restraining power 
which under customary circumstances, cir- 
cumscribes the limits of the space which 
steam can occupy ; and hence such ex- 
pansion is unproductive of impulsive power. 

If then the theorem which we have ad- 
vanced is correct, it appears to us that the 
liability to burst, to which a steam boiler is 
subject, is due to several causes. We con- 
ceive that no created substance is able to 
resist the diffusive power of heat, and that 
such diffusive power is proportionate in 
amount to the difference between the tem- 
perature of the impartive and the receptive 
medium. That the accumulation of heat 
in the metal of the boiler beyond the re- 
ceptive capacity of the water and steam 
within the boiler, causes a recoiling force 
or pressure upon the surface of the metal 
of the boiler, proportionate in power to 
the amount of heat accumulated. That 
the heat which is thus imparted to the 
metal composing the boiler and retained by 
it, separates the ponderable atoms of which 
it is composed further from each other, and 
thereby diminishes the force of attraction 
of cohesion and aggregation which holds 
those atoms united, to an extent propor- 
tionate to the amount of heat imparted and 
retained, and the consequent separation to 
which its ponderable atoms are subject ; 
and that as what is termed the strength or 
tenuity of the metal is dependant upon the 
force of the power of attraction of cohesion 
and aggregation by which those ponderable 
atoms are held united together, so in pro- 
portion to the amount of heat imparted and 
retained must be the distance of removal of 
those ponderable atoms from each other, 
and the consequent diminution of the force 
and power of the attraction of cohesion and 
aggregation subsisting between those atoms, 
and the resulting diminution in the strength 
or tenuity of the metal. 

In the generation of steam as a motive 
power, the purport is not merely to render 
a portion of the water of less specific gravity 
than the atmosphere, by the impartation of 
as much heat as will separate its ponderable 
atoms so far apart, as to occupy such a 
space as will render the whole of less weight 
than the bulk of atmospheric air which they 
together have displaced, and thereby enable 
the new compound called steam, merely to 
evolate from the surface of the water which 
supplied the ponderable atoms as a prin- 
ciple, and the imponderable as an agent ; 
but the purport, in addition, is to generate 
an impulsive as well as an evolating power, 
and to invest steam with it, in order that it 
may accomplish the several purposes for 
which it is created. If steam is generated 
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to an amount just sufficient to occupy the 
space between the water within the boiler 
and its upper portion, and the safety and 
eduction valves are closed, and the tempera- 
ture of the water and steam within the 
boiler, and the metal composing the boiler, 
are at 212 degrees of heat, and no more heat 
is imparted, and the safety or eduction val- 
ves are then opened, it will be found that 
the steam which has been generated will 
evolate from the boiler with as much force 
as will be induced by the amount of the 
difference in the specific gravity of such 
steam, and the superincumbent atmosphere ; 
but such force will not furnish a motive 
power adequate to the need of any mecha- 
nical operation ; and if the safety or educ- 
tion valves were allowed to continue open, 
and the impartation of heat was continued, 
so as to generate steam with a rapidity no 
greater than such steam could be evolved 
from the valve without impedim.nt or re- 
straint, we might cause the whole of the water 
in the boiler to evaporate, without furnishing 
a motive power to an adequate amount, and 
during the process up to its termination, we 
should find that the temperature of the 
water, steam, or boiler, never exceeded 
about 212 degrees ; but if we generate steam 
faster than it can pass such safety or educ- 
tion valves free from restraint, we still find 
that the water and steam continue at the 
same temperature, but that in the same 
given period of time, a much larger amount 
of steam passes by such valve, and conse- 
quently with a much greater degree of force 
taau it had previously passed, and thereby 
an available motive power is furnished. 
Such being the case, we therefore conclude, 
that in order to invest steam with a motive 
power, it must be generated faster in the 
steam compartment of the boiler, than it 
can pass free and unrestricted by the safety - 
or eduction valves ; that the smaller the 
orifices are which such valves cover, the 
greater will be the force with which the 
ste^m will pass through them ; and the force 
with which the steam generated will pass, 
will be proportionate to the difference in the 
amount created, which would pass in virtue 
of its lesser specific gravity than the atmo- 
sphere, and which will be able to pass im- 
pulsively. And what is the impulsive power ? 
The heat imparted from the fuel to the 
boiler, and from the boiler to the water. 
But it is said, that neither water nor steam 
can receive any more heat after it has at- 
tained to the thermometic temperature of 
about 212 degrees ; and if neither can re- 
. ceive any more heat, how then can the heat 
imp irted to the boiler, and which cannot be 
received by the water within the boiler, or 
the steam already generated, impart an im- 
pulsive power to such steam as issues from 


the orifice of the safety or eduction valves ? 
The reply to which is, that if heat is im- 
parted to the boiler faster than the water 
can receive it, the surplus quantity will be 
accumulated and retained by the metal c< m 
posing the boiler, and such heat will press 
upon the steam already generated, with a 
force proportionate to the amount accumu- 
lated, multiplied by the power of e ual dif- 
fusion to which such heat is subject ; and 
should the amount thus accumulated so far 
diminish the tenuity of the metal, and in- 
crease the recoiling pressure upon the in- 
ternal surface of the bo ler as to exceed its 
ability to bear it, its disruption must then 
necessarily occur. 

We have already observed, that it is usual 
to charge a steam boiler in the first instance 
with water to a definite height, and that it 
is usual to endeavour to regulate the supply 
of water to the boiler during the process of 
the generation of steam to an amount, and 
with a rapidity proportionate its con- 
sumption in such creation, so as that its 
depth shall not exceed or fall short of such 
point which is called the vater line; and 
that the height of the furnace flue around 
the sides of the boiler, is but a little short 
of such wa*er line, and that the purport of 
such arrangement is to endeavour to cause 
the impartation of as much heat as is fur- 
nished by the fuel to the boiler as can pos- 
sibly be effected, and to impart no more 
than the water within can receive; and 
hence it necessarily follows that if the sup- 
ply of water to the boiler is not sufficient to 
cover any portion of that part which is ex- 
posed to the action of the fire within the 
flue, and that the accumulation of heat will 
occar in the metal which is thus exposed, 
and the impartation being above the water, 
such heat will in obedience to the laws of 
equal diffusion and recession, rapidly ascend 
and become diffused throughout the entire 
surface of the boiler, and gradually accumu- 
late to the amount of disruption of the boiler, 
provided the impartation of heat is con- 
tinued, and its subsequent abstraction is not 
effected. And it should be well understood, 
that a subsequent abstraction may become a 
dangerous remedy if injudiciously adminis- 
tered, for if instead of diminishing the sup- 
ply of heat, and allowing the escape of the 
surplus heat accumulated in the boiler by 
gradual radiation, a large amount of water is 
injected into the boiler to raise the supply 
to the water line, and such water is cold 
and too rapidly injected, the probable result 
will be the disruption of the boiler, by the 
too rapid increase of the amount of differ- 
ence between the temperature of the boiler 
and the water, thereby increasing the amount 
of the power of equal diffusion to which the 
heat in the boiler is subject* causing a con- 
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sequent greater recoiling pressure upon the 
boiler. 

It is the opinion of some, that one of the 
causes of the bursting of steam boilers, is 
the decomposition of the water within by its 
primary conversion into steam, and a subse- 
quent deeom)K>sition of such steam, a com- 
bination of the oxygen of the water with the 
mct&l composing the boiler, leaving its 
hydrogen subject to ignition by the highly 
heated metal, and that the disruption of the 
boiler is to be attributed to the explosive 
decomposition of such hydrogen ; but with- 
out questioning the possibility of such an 
occurrence in a wrought iron boiler, we 
very much doubt the probability of it. 

The Iddowing summary list of causes or 
means by which the disruption of a steam 
boiler may be effected, we conceive may be 
useful. 

To charge a boiler full with cold water ; 
to load the safety valve With a weight greater 
than the cohesive strength or tenuity ot the 
metal of which such boiler is composed ; to 
shut the eduction valve, and then to impart 
heat to such water by medium of the luetal 
of the boiler, to a sufficient amount to cause 
disruption, and probably to a much less 
amount than is sufficient to raise the tem- 
perature of such water to 212 degrees. 

To charge a boiler to the usual water 
line, load the safety valve as before, shut 
the eduction valve, and impart heat, and 
disruption will probably occur, before the 
lower surface of the water in the boiler has 
attained to the temperature of 212 degrees. 

To properly charge the boiler lo the water 
line, and coutinue the supply to such point, 
neither above nor below, during the whole 
process of the generation of steam, and im- 
part heat to the boiler more rapidly than 
the water within can receive it, and to an 
amount in accumul >tion in the metal com- 
posing the boiler sufficient to diminish its 
tenuity to a disruptive extent, in conjunc- 
tion with the recoiling pressure of the heat 
accumulated upon the internal surface of 
the boiler; the safety valve being at the 
same time properly loaded, and the eduction 
valve opened and shut at an unrestricted 
speed of the engine. 

To properly charge the boile. *o the water 
line, to reduce the charge below ‘he water 
line during the process of the geneuHon of 
steam by insufficient injection, and thereby 
increase the area of the steam compartment ; 
to impart beat to the boiler with a rapidity, 
end to an amount perfectly sale and proper, 
with the boiler charged and kept charged to 
the water line, but owing to the increased 
area of the steam compartment, and the 
diminished area of the water compartment, 
the accumulation of heat in the boiler be- 
yond the receptive capacity for heat of the 


water and steam may be such as to cause 
the disruption of the boiler, although the 
safety valve may be properly loaded and 
the eduction valve op ned sufficiently fre- 
quent. 

To overload the safety valve; the acci- 
dental adherence of the safety valve ; the 
irregular or inefficient opening of the educ- 
tion valve ; the irregular or insufficient re- 
ception of steam by the cylinder of the 
engine ; an accidental or designed overload- 
ing of the engine, or an endeavour to cause 
it to perform more work than it is able to 
accomplish, thereby causing a diminished 
consumption of steam and a consequent re- 
active pressure of the steam upon the boler; 
an accretion of calcareous earth by depo- 
sition from the water to the internal surface 
of the boiler, the consequent additional im- 
pediment presented to the rapid transition 
of heat from the boiler to the water and 
the resulting accumulation of heal in the 
metal and accreting substance ; the liability 
of such calcareous coating being separated 
in portions from the surface of the boiler 
by the effect termed blistering, and the 
transmission of heat from such part of the 
boiler to the water being nearly suspended, 
an accumulation of heat in the metal may 
occur to the extent of its disruption. Tnese, 
and most probably other causes which do 
not at present offer themselves to our me- 
mory, may severally or conjunctively effect 
the bursting of steam boilers. 

We have stated that the capacity of both 
water and steam for thermometric heat does 
not exceed about 212 degrees, and it may 
be here necessary to explain, that although 
the thermometric temperature of steam does 
not exceed that of water, yet that i;» con- 
s ituent amount of heat far exceeds that of 
water, and that in the conversion of water 
into steam, it is not only necessary first to 
raise the temperature of the water to about 
212 degrees of thermometric heat, but to 
impait a large additional quantity of heat to 
such water to convert it into steam, atid 
that the cause which prevents such additional 
quantity from parsing by transition to the 
mercury of the thermometer is because such 
heat becomes latent in virtue of its consti- 
tuency, and is therefore not subject to the 
law of equal diffusion to any body which 
may have attained to its own thermometric 
temperature. In the generation of steam 
for the purpose of imparting heat to the 
other bodies or substances, should they be 
situated at some distance from the steam 
boiler, it is necessary that snch steam should 
be furnished with a motive power to enable 
it to reach its destination, and it is necessary 
that the conveying pipes shoulckbe covered 
with some non-conducting heat material, in 
order to prevent an unnecessary diminution 
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of that motive power, and a loss of valuable 
heat by abstraction in its passage, and 
it will be found that an abstraction of the 
constituent heat of such steam by any body 
or substance will be accomplished, while the 
abstracting substance is of a lower thermo- 
metric temperature than about 212 degrees, 
pp. 327-336. 

NOTES AND NOTICKS. 

Origin of Railroads .— The German newspapers 
on mentioning the approaching completion of the 
railroad from Brunswick to the Harz, take occasion 
to remark, that the Harz was the “ cradle of rail- 
roads'* altogether. It was, they say, to miners from 
that district, whom Queen Elizabeth impoited into 
England for the purpose of improving the English 
process of mining, that the first railroad ever seen 
in England owed its origin. So early as 1676, they 
remark, coals were conveyed from the mines in the 
vicinity of Newcastle-upon-Tyne to the neighbour- 
ing river by means of an imperfect railroad, which 
enabled as much work to be done, with the assist^ 
ance of one horse, as formerly with that of four- 
and a similar contrivance was, they assert, long 
before in use in Germany. If it be true that the 
invention was practised in Germany previous to its 
application at Newcastle, it is not very easy to see 
why the phrase, "so early as 1676," should be 
made use of ; and, if it is to miners invited into 
England by Queen Elizabeth that its introduction 
is due, it is rather singular that it should be “ so 
late as 1676" before it was introduced, no less than 
seventy years after the death of that illustrious 

J irincess. The whole story bears about It marks of 
ncorrectness, if not of fabrication. 

Steam-carriages on common roads. — Mr. Han- 
cock and Sir James Anderson are, it appears, to 
have a foreign rival. On the 14th of October, M. 
Dietz performed a journey on the high road, from 
Brussels to Ghent, in a locomotive steam-carriage, 
to which several others were attached. The road 
was crowded with spectators j but, to the amaze- 
ment of all, M. Dietz succeeded in guiding his train 
not only without any accident or inconvenience to 
the public, but without ever being compelled to 
stop his movements or to abate his speed. A per- 
formance which must, indeed, have required a re- 
markable degree of dexterity anywhere, and which, 
we think, Mr. Hancock might safely challenge his 
foreign opppnent to repeat on his scenes of action, 
the City-road and Cheapside. There seems to be 
an unusual degree of activity prevalent just now in 
this highly interesting and important branch of 
inventions, and we believe the time cannot now be 
far distant, when it must either •* come to some- 
thing," or come to a stand-still. M. Dietz, how- 
ever, does not confine his exertions to steam- 
carriages only. It is stated in the foreign journals 
that the King of the Netherlands has granted him 
a privilege, and made pecuniary advances for the 
execution of another plan of his— a patent mecha- 
nical carriage without steam, in which two horses 
are to draw six carriages, containing eighty pas- 
sengers, on common roads. Great things are to be 
done “ if the scheme succeeds." We suppose so. 

Railway Masks . — Half masks of gauze are now 
sold at Leipzig, for the protection of the eyes during 
railway journies. The price is two groschen each. 


Chelsea Water-works .— At a recent meeting of 
the Directors of the Chelsea water- works, Mr. Lyon 
the Secretary laid before the Board a statement of 
the progress of the new filtering receivers which 
are now nearly completed. They occupy a space 
of 48,000 square yards superfices. The filtering 
bottoms consist of 12,000 cubic yards of pebble, 
siliceous gravel, and shelly sand; and they have 
been constructed at an expense of 57,000/. The 
pipes are laid eight feet below the surface of this 
bottom, through which the water is filtered and 
cleansed before it passes into the wells from which 
the mains are supplied. It was further stated, 
that the brewers in the district consider the water 
as good for their purposes as that derived from the 
Artesian springs, and the custom of the Company 
had been thereby vastly increased since the adop- 
tion of the new filters. In the hearing of the re- 
porter, however, it was remarked by a proprietor 
that the project of Artesian springs would eompel 
the other water companies of the metropolis to fol- 
low the example of the Chelsea Company, and to 
adopt this cheaper and readier means of supplying 
filtered water without the intervention of Mr. 
George Robins. 

Mousseline-de-laine Manufacture . — This appears 
to be a new species of manufacture, and as such is 
likely to become very valuable. The Glasgow Con- 
stitutional says : — The Moussellne-de-laines were 
first introduced into this c *untry about three years 
ago, in a fabric composed wholly of wool, within 
the reach only of the wealthier classes. To meet, 
however, the pretensions of all ranks in society, a 
mixed fabric constituting of cotton and wool, was 
substituted, coarser wools being employed ; and the 
trade having got into a number of hands, the Mous- 
seline-de-laine may now adorn the person of any 
one who can command the price of a common chintz. 
Formerly immense quantities were imported from 
France, on payment of a heavy duty ; and when 
first introduced sold at most extravagant prices, 
but now the foreign goods have been met with such 
active opposition from the British manufacturer, 
that they are nearly driven out of the market. 
France has always had the reputation of producing 
the finest printed goods in the world ; and had our 
Gallic neighbours not met with such powerful com- 
petitors in the British, they might, for a long time, 
and for the higher description of goods, have com- 
manded a complete monopoly of the British market. 
At this moment the number of hands engaged in 
this trade is enormous. Besides those who are oc- 
cupied at the printing tables, a great proportion, 
nearly one-halt, of the hand-loom weavers in Scot- 
land are in full operation in manufacturing the 
cloth. In almost all the small manufacturing vil- 
lages in the west there is scarcely a loom idle ; and 
we are pretty safe in saying that there is not a re- 
spectable weaver who will find any difficulty in ob- 
taining employment from the Mousseline-de-laine 
manufacturers. This trade has given a mighty im- 
pulse to the wool trade, but at the same time it has 
considerably weakened the hands of the cotton- 
spinners, who are complaining of the small demand 
for particular sorts of their yarns. Besides other 
important attribu* s, they possess one intrinsic ad- 
vantage — they , not at all ignite on coming in 
contact with ame, like muslius or calicoes. 

TheRailway Map of England and Wales continues 
on sale, in a neat wrapper, price 6d. ; and on fine 
paper, coloured, price 1s. 
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PROPELLING MACHINERY FOR STEAM-VESSELS. 


weatherdon’s ROTARY SAW-CRANE. 

Sir, — On perusing some of the earlier 
numbers of your instructive Magazine, 
I observe in vol. vi. a plan for a new 
rotary motion by a Mr. De Tir. Should 
you consider the drawing and descrip- 
tion of the one I have sent you, which I 
completed some time since and called a 
“ rotary saw-crank,” likely to interest your 
readers, I without further apology give 
it. 

The following is a brief description of 
the drawing, the model of which was 
made of woodi and worked extremely 
well, A A is part of the framework C, 
which passes through the blocks B B, 
and works ip grooves to keep the frame in 
place. L P ib a half-toothed wheel (or 
rather less), strongly fixed to the shaft 
or axle D ; the dotted lines, showing the 
hold which the teeth has on crossing 
its centre at right angles. S S are the 
side frames or saws, the teeth of which 
are or either side, directly opposite to 
the spaees on the other; so that the 
impulse given to the last teeth L S, at 
the contusion 0 f the upstroke, will 
press forward the first tooth F, on the 
half wheel, into the first opposite space 
F S, as shown by the drawing ; when 
the frame wUi descend on the tooth F, 
in gear with the half wheel, and transfer 
it by the impulse of the teeth L H, at the 
conclusion nf the downstroke, into the 
space Q at the top of the frame, com- 
pleting with the up and down-stroke, 
one revolution of the shaft D, and so 
on, thereby producing a uniform rotary 
motion, 

J am, Sir, 

Your obedient servant, 

B. F. Wrath erdon, 
Londqft, Sept. 20, 1888. 


PROPRLLINQ MACHINERY FOR STEAM- 
VESSELS. 

Sir, — At page 400 of your last volume, 
I observe an article, descriptive of a new 
apparatus for propelling steam-ships, 
invented hy Mr. J. Jephson O. Taylor, 
of No, 51, Gracechurch-street In a 
letter recently received from Sir John 
Robinson, Secretary of the Royal So- 
ciety, Edinburgh, he informs me that 
this method was carefully tried at 
Leith several years ago, by the late Mr. 
Waddell, who, having made a fortune as 
a ship-builder in India, and having re- 


turned to his native country, spent his 
time and a considerable proportion of 
his income in scientific and in practical 
researches. To a high degree of talent 
and great practical skill, Mr. Waddell 

i oinea sagacity and perseverance, and as 
le grudged no outlay in his experiments, 
he seldom took up a subject without 

E ursuing it until he was satisfied that he 
ad achieved what he had attempted — 
or that success was unattainable. Few 
ersons have made more numerous or 
etter devised experiments on the dif- 
ferent modes of propelling steam-vessels ; 
among other plans, he tried that now 
proposed by Mr. Taylor, which he varied 
in many different ways, and ultimately 
thought he had succeeded in putting it 
into a useful working form, 

On this he prepared a small vessel, 
in which he made a voyage from Leith 
to the Western coast of Africa; this 
voyage satisfied him that he was mis- 
taken, and it is understood, that latterly 
he had come to the conclusion, that no 
form of propeller was equal in effect to 
a well made paddle-wheel : provided the 
diameter was large, and the immersion 
of the floats not too great. 

It might not have been worth while 
to advert to the above circumstances, 
had it not been that the last modifica- 
tion which Mr. Waddell gave to his 
stem propeller, included a great im- 
provement over the form it liad pre- 
viously, which was that now employed 
by Mr. Taylor. Instead of having the 
vanes at the extremity of a rigid shaft, 
Mr. W. applied an universal joint im- 
mediately outside the stem of the vessel. 
The part of the shaft beyond the joint 
was supported by a collar hanging from 
an outrigger, ana from this collar, chains 
passed to the quarters of the vessel ; by 
this arrangement he dispensed with a 
rudder, as by applying the quarter- 
chains as tiller-ropes, the shaft and its 
vanes were made to traverse sufficiently 
to alter the direction of the ship’s course 
as required. By m earns of the pen- 
dulous support, tne shaft was capable of 
adjustment to the most favourable an- 
gle of depression, and might also be 
elevated entirely out of the water when 
in harbour, or exposed to injury from 
other vessels. 

I regret that it is not in my power to 
supply a detailed account of Mr. Wad- 
dell’s labours in this matter, because 
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they would furnish the desiderata re- 
quired by Junius Redivivus at page 39, 
viz. : a series of " Experiments on a 
larffe scale to compare the sculling and 
paddling processes.” 

I remain. Sir, yours, respectfully, 

Wm. Baddeley. 

London, October, 2ft, 1838. 


roe’s PATENT WATER-CLOSET. 

The intricacy of water-closet machinery 
in the plans upon which they have hi- 
therto been fitted, has been a great draw- 
back upon the comfort of these con- 
veniences. Upon any part getting out 
of order, no one but a practised plumber 
understands the various connections, and 
the apparatus remains for a time useless ; 
mayhap, from something breaking or 
getting out of place, a whole house is 
flooded with water, and furniture da- 
maged or destroyed. A water-closet 
has recently been brought into use, in- 
vented by Mr. F. Roe, of Chamberwell, 
in which nearly all the old and intricate 
apparatus of wires, cranks, box-valves, 
spring boards, springs, and such like, 
are dispensed with. 




la the above figure of Roegs' closet, 


A is the handle; B, weight to bring 
down handle ; C, lever, to open D, the 
ship cock or valve ; E, pipe to arm of 
basin ; F. basin ; G, recess in basin to 
to supply the basin; H, fan; I, cistern. 
This simple arrangement, may, of course 
be modified in a variety of ways to suit 
different situations. One particular ad- 
vantage of the plan is, that the apparatus 
being all in the closet, and none in the 
supply cistern, any number of closets 
may be supplied from one cistern, si- 
tuated at any part of the house, so that it 
is at a level high enough to produce S 
strong current of water. 

Z. 
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MR. UTTING’8 ASTRONOMICAL TABLES. 

Sir, — Severe indisposition has pre- 
vented me from replying sooner to Nau- 
tilus's defence of some of Mr. Utting*S 
Astronomical Theorems. 

Nautilus , in his last letter (No. 773) 
on this subject, remarks “ The Scotch 
Dominie and his followers have pinned 
their faith, that in no case in the solar 

system is = 
r— p 

are the siderial, and T and t the tropical 
periods of any two planets.” As one of 
the supporters of the Domini #, 1 
have said so ; and 1 repeat, that there is 
not a single known case in the solar 
system where an equality exists between 

the astronomical expressions 

— — ~ . Nautilus asserts, that the “ Do- 
minie's proposition has been mere as- 
sertion unsupported by any arguments 
better than an arithmetical comparison, 
founded upon false principles, & c.” He 
gives us (what he no doubt considers) a 
demonstration of the universal truth of 

the equality of the expressions and 
T t 

; but I will candidly inform him, 

that any assertion the Scotch Dominie 
has made, is worth a waggon load of 
such demonstrations as be has thought 
proper to give, and if I fail in proving 
this, then let it be said, that KiUckmen 
is one of the most ignorant pretenders 
that ever attempted to impose upon the 
readers of the Mechanics? Magazine. 
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Nautilus seems to have a horror at 
arithmetical calculations (which the 
Cambridge Student designated, “the drud- 
gery of science,”) in this I perfectly agree 
with him, and to prevent one having 
occasion (in the following investiga- 
tions) to allude to that vulgar branch of 
science, 1 shall here premise, that the 
symbol a, in what follows, is understood 
to be the measure of four right angles, 
or three hundred and sixty degrees. 

Let P and p represent the siderial, 
and T and t the tropical periods of any 
two planets ; x and y the measure of the 
precession of their equinoxial points 
( Nautilus designates it recession, and I 
agree with him) in terms of a, for a tro- 
pical year. The t : y : : T : That 


T v 

is, — £ is the recession of the equinoxial 

J oints of the second planet for the time 
Also a : c— x : P : T, or P x = a 

(P — T) a ■■ Vx 


P— T 

P y . hence p g 

— , nence, p _ T 

we shall assume it 
P p T t 


Similarly a = 
-JL1L. Now 

P—t 

as a truth, that 
from this sup- 


= - T — jimdif. 

position, we deduce results that are per- 
fectly inconsistent with well-known as- 
tronomical facts, then it follows that 
there cannot be an equality between the 

expressions and . Well, on 
r — p 1 — t 

the faith of their equality, we obtain from 

this last equation P = — — . 

4 Tt+pt— pT’ 

and substituting the value of P in the 

equation - = SJL , we obtain — 
4 P—T p—t 

pTtx T t +p t-p T = 

T t+p t-p T T z (p—t) 


, and this equation, by reduction. 


becomes to a?=T y .*. a?=* ; that is, 

the recession of the equinoxial points of 
the first planet is But the re- 

cession of the equinoxial points of the 
second planet was proved to be . 
Hence, we arrive at this startling result ; 


that the recession of the equinoxial points 
of any two planets for the time Tare equal, 
or, finally, if the recession of the equi- 
noxial points of the earth for any time 
whatever be x , the recession of the equi- 
noxial points for all the planets in the 
system for the same time will also be 
x. They have now nothing more to 
do but to consult their astronomical 
books, to cure them of this blunder. 

Nautilus has made a most unwary attack 
upon the Cambridge Student. In “ thumb- 
ing over” (this expression I borrow from 
N. himself) the pages of “ Maddy’s Prin- 
ciples of Plane Astronomy,” he finds 

that t = ^ ^ - . Very likely he may 
T-f-S 

P S 

also find p « — - ; from which we 
* P+S 

may easily deduce, that in the case of 
the earth and moon, there is an equality 

between the expressions and 

T t P 


T—t 


; and all this I allow to be true, of 


the earth and moon ; but the Cambridge 
Student in none of his letters has made 
the slightest allusion to these bodies. 
The truth is. Nautilus having found, that 
in the case of the earth and moon, that 

p^— = , he very unwisely con- 

cludes, that the same must be true in 
regard of any two of the planets. He 
might have with equal propriety con- 
cluded — that, “ because the three angles 
of a plane triangle are equal to two right 
angles ;” the three angles of a spherical 
triangle are so too. Perhaps in my next 
communication I may point out to Nau- 
tilus the false steps he has used in his 
attempted demonstration of the equality 
Pp t t 

of the expressions and as they 

regard the planets. 

I am. Sir, yours, &c. 

Kinclaven. 

Oct. 31, 183 8. 


THE MECHANICAL CLOCK-PUZZLE — 
CORNHILL. 

Sir, — This clock, placed in the window 
of Mr. Savory, seems to have caused 
some little noise and wonderment; some of 
the papers state that even clock-makers 
themselves are puzzled to account for 
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the motion of the hand in front of the 
glass dial-plate. 

I think the thing can be managed 
simply enough in the following way : — 
The stand contains, no doubt, all the 
works necessary for the movements of 
an ordinary clock, and these are set in 
motion, either by a pendulum or spring. 
The circular dial-plate of glass is firmly 
fixed upon this stand, upon which the 
figures are written ; behind this is ano- 
ther circular plate of glass; this plate 
has the hour-hand fastened to it by a 
small arbor projecting through the front 
plate. — Now it is evident, that this se- 
cond, or back plate, may rotate with the 
hour hand without the motion being 
seen; there is a small train of wheels 
leading up the branch of the stand ter- 
minating in a small drum ; upon this 
drum the periphery, or edge of the back 
plate of glass (which carries the hand) 
rests ; it is therefore evident, that any 
motion may be given to this invisible 
glass-wheel, or roller, by the motion of 
the drum, in exactly the same manner 
as the motion is now given in ordinary 
clocks by a small pinion driving the 
large wheel, which carries the hour 
hand. Indeed, the clock might be made 
more complete by introducing another 
plate of glass behind the second one ; 
this could carry the minute-hand upon 
a hollow spindle, which would pass 
through the other two to the front, and 
which third plate of glass might receive 
its motion by another hidden train of 
wheels and drum like the former. I 
have no doubt, whatever, that this is the 
way the movement is effected, and not 
by any galvanic or magnetic agency. 

I am. Sir, 

Your obedient servant. 


[Two other correspondents suggest 
somewhat similar plans to the above.] 

It appears to me that there are two 
glasses (of which I annex a sketch in 
section) and the following is my expla- 
nation of the mechanism : — 

Let A A represent the section through 
the centre of the front plate, on which 
the figures for the hours are painted. 
This is fixed in the outer frame, or ring, 
C C; B B is another plate of glass 
cemented into a ring of brass D D, which 
ring has teeth cut on its outer edge ; £ 
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is a collar of brass cemented into a hole 
in the centre of the front plate ; F, a 
pivot fixed in a similar manner through 
the back plate. F passes through E, 
and the index G is attached to it. The 
motion is communicated to the plate B B 
by means of a small wheel or endless 
screw, which passes up one of the sup- 
ports of the dial, and works in the teeth 
of the rim D. By having G placed on 
the pivot F, without being too tight, we 
can alter the position of the hand if 
required, without deranging the inner 
works. On the magnetic principle, there 
must be some other index, or hand, at 
the back of the stand, to turn the wheel 
carrying the magnet ; and this does not 
appear to be the case in Mr Savory’s 
clock. 

I must remark, that this explanation 
suggested itself to me, by observing the 
peculiar appearance of the clock face; 
which reflected the light exactly as two 
or more plates of a transparent medium 
usually do ; but did not look like a single 
plate. 

I have purposely drawn the two glass 
plates at a greater distance from each 
each other than is required; for the 
purpose of better showing the principle. 

Your ftbetdient servant, 

J. P. 

Monday, November 5, 1888. 


Sir, — I have just read Mr. Baker’s 
explanation of Savory’s clock, in your 
last Number. It is certainly very inge- 
nious, but there are many difficulties in 
the way; one, not the least, that the 
magnet must be so small, and therefore 
weak, as to be liable to constant dis- 
turbance. The following I propose as 
the true solution : The dial is composed 
of two close, thin, plates of talc (not 
glass) : one fixed, on which the figures 
are painted ; the other carrying the hand, 
and having a toothed frame round its 
edge, and made to revolve in the manner 
explained by Mr. Baker. Sixteen gui- 
neas is the price of the clock. 

Your obedient servant, 

W. Scarfield Grey. 

1, Cloisters, Temple* Nov. 7, 1838. 


THE LOWCA CQAL PIT EXPLOSION. 

Having devoted no small portion of our 
columns to those inventors who have en- 
deavoured to render less dangerous the 


occupation of the miner, we have thought 
that it would not be uninteresting to re- 
cord the extensively fatal explosion which 
occurred on Wednesday, the 31st ult., in 
which forty lives were lost. This explo- 
sion is certainly a most striking instance 
of the callousness to danger which re- 
sults from a continual exposure thereto ; 
and a convincing proof, (applicable as 
also to the case of steam boiler explo- 
sions,) that the certainty of those who 
have the danger, in a great measure, 
under their control, being the first suf- 
ferers in case of neglect or carelessness, 
is no sufficient hostage for the security 
of those who trust their lives in their 
hands. Here, it appears, the two over- 
men entered to examine the workings 
with naked candles. What avails the 
lamp of a Davy, an Upton, or any other 
of the numerous philanthropists who 
have turned their talents to the subject, 
if the miners will not, or their masters 
cannot compel them to, use the means of 
safety offered tc them by science ? 

The following account is abridged 
from the Whitehaven Herald and Cum - 
herland Packet — the plan of the mine is 
from the former. 

On 'Wednesday morning, the 31st Octo- 
ber, a tremendous explosion of carburetted 
hydrogen gas took place in one of the coal 
pits belonging to Mr. H. Curwen, of Work- 
ington Hall, situate at Lowca, in the parish 
of Harrington, between three and four miles 
from Whitehaven. The regulation adopted' 
in ** John Pit,” we understand, was for the 
work people to wait about 200 yards from 
the bottom of the shaft, at what is called 
“ the steer,” until the overman and deputy- 
overman had gone into the workings and 
seen that all was free from danger. At this 
spot thirty- four human beings were congre- 
gated when the foul air took fire, and they 
were swept, with six others, to instant 
destruction. 

The shaft of “ John Pit” is ninety-five 
fathoms in depth. From the bottom of die 
shaft a rolley-way of 200 yards in length' 
conducts to “ the steer here a drift of 
300 yards in length branches off to the 
south, and another to the north of about 
200 yards in length. These main drifts, 
and the workings which branched from 
them, it was the duty of the overman and 
deputy- overman to examine every morning, 
and ascertain that the pit was free from foul 
air and danger. The body of the overman, 
Harrison Kay, was found in the south drift, 
and that of William H e therm gt on in the 
north drift. Now, aa the force of the ex-. 
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plosion drove the poor men and boys who 
were at “ the steer” into the north arm of 
the workings, it follows, as a reasonable in- 
ference, that the torrent rushed from the 
south drift, where an immense quantity of 
carburetted hydrogen must have accumu- 
lated and been ignited. From a light carried 
by Harrison Kay, therefore, it is probable 
that the explosion arose, as the usual prac- 
tioe of Kay and Hetherington was for them 
to separate at “ the steer,” the former sur- 
veying the south side of the mine and the 
latter the north. As a further proof of the 
accuracy of this conjecture, we may also 
observe, that Hetherington had not been 
touched by the fire, but had died from 
suffocation by the styth. It is much to be 
feared that Kay was so imprudent as to take 
a naked light in his hand, and enter the 
fatal magazine, notwithstanding the admoni- 


tion of Darling, the fireman, only a few 
minutes before the explosion took place. 

“John Fit” had until very lately been 
ventilated by “ Hodgson Pit,” as the up- 
cast-shaft ; but latterly the ventilation was 
carried on by a new air courts into “ Jane 
Pit and it is supposed that owing to a 
Cell from the roof, the new air-eourse had 
been choked up, and henoe the accumula- 
tion of foul air which led to the present 
awful and melancholy loss of life. Indeed, 
this interruption to the circulation may 
fully account for the accumulation of the 
inflammable air, which, when intermixed 
with atmospheric air in certain proportions, 
explodes on the application of a naked 
flame. 

The annexed plan of the pit, from the 
Whitehaven Herald , will by reference to 
the account, better explain the circum- 
stances attending the explosion. 
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THB BRITISH ASSOCIATION.* 

The German Association, of which the 
British is the offspring, goes on its way 
rejoieing — and not only so, but sees 
rising around it a number of similar in- 
stitutions as healthy as their parent. 
The “meeting of schoolmen” has just 
taken place, a meeting of Jurisconsults 
is said to be in contemplation. The 
British Association may also be con- 
sidered to have met with no inconsider- 
able share of success. It has been doubt- 
ed, and more than doubted, whether it 
be useful, and even whether it be not 
pernicious ; but it cannot be denied, that 
it has drawn into its magic circle almost 
all the genius and talent, as well as 
much of the quackery, that swell the 
train of British science ; that it has filled 
the inns of country towns and the co- 
lumns of London newspapers — and when 
parliament was up, and no very interest- 
ing murder afloat, really attracted a good 
share of public attention. 

It is, however, we believe, in success 
alone that, after all, any great resem- 
blance will be found between the two 
associations of Germany and England. 
The elements of success have, we ap- 
prehend, been very different. It was, 
indeed, justly urged, at the time when 
the suggestion for a British Association 
of the kind was first made public, that 
the circumstances which had given birth 
to the idea in Germany were the very 
circumstances in which that country was 
most contrasted with our own. Ger- 
many is split into a variety of different 
governments; England, Ireland, and 
Scotland are united in one. Germany has 
no capital ; England possesses that enor- 
mous “ city of the world” which is the 
capital of half the globe. In Germany 
it may be requisite to privide a place, 
and specify a time for “ Jurisconsults” 
to meet and talk over subjects of juris- 
prudence ; but who in England would 
ever dream of supplanting by an assem- 
blage on some selected day, in some ob- 
scure country town, the real and breath- 
ing interest of the first day of term in 
Westminster Hall ? 

Yet the British Association has, after 
all, succeeded; and why? We are in- 


* Report of the Seventh Meeting of the British 
Association for the Advancement of Science, held 
at Liverpool, in September 1837. Vol. vi, London, 
1838, 8vo., pp. 710. 


dined to think for the very opposite 
reason to that which promoted the suc- 
cess of the parent institution. The 
British Association has a tendency to 
uncentralize — to call away attention for 
a short time from the great city and the 
common objects of attention, and to 
bring under observation a new field, 
which, if less interesting, is also less 
hackneyed. It is not that men meet 
there who never met before — how few 
are there of any celebrity who encoun- 
tered one another lately at Newcastle, 
who had not previously seen each others 
faces in London — but that they meet in 
a new place. It is not that scattered 
rays of light are collected into a new focus, 
but that the lens already constructed is 
brought to force its blaze on a new ma- 
terial. And it is obrious, that an “ ex- 
periment” of this kind may be just as 
interesting ; and as useful as an experi- 
ment of the other. That it is interesting 
has led to its successful repetition — ana 
useful it certainly is in more ways than one. 

That some decentralizing power is not 
only useful, but necessary in England, 
is, indeed, more than one opinion ; it is 
a fact, which will hardly aamit of dis- 
pute. The often-repeatea aphorism, that 
“ Paris is France,” is, after all, perhaps 
less true than one that has never been 
hackneyed, it may be, never promulgated 
— that “ London is England.” How 
pitiably provincial our provincial towns 
— how still more pitiably our provincial 
cities ? Where in the rest of the world 
can we point to two such masses of popu- 
lation as these contained in Liverpool 
and Manchester, professing to belong to 
an intellectual and cultivated community, 
and giving so little evidence of the fact ? 
We have seen books from the presses of 
Nismes, of Montauban, of towns in 
France so obscure, that at this moment 
we cannot recall their names, to which 
we never saw an equal from the presses 
of those two flourishing and wealthy 
cities of England — for cities they are. 
This very day we saw a numerous series 
of volumes by a private society for the 
cultivation of science at Mulhausen, in 
Alsace,whichmadeus blush as we thought 
of the slow progress and shabby appear- 
ance of those of the society at Manches- 
ter. A book has lately been published 
in America, called the “ Boston Book,” 
containing the productions of more than 
eighty authors of some pretensions, con- 
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nected either by birth or residence with 
Boston. When shall we have such a 
book from any provincial town in Eng- 
land? In the face of the disgraceful 
apathy on literary and scientific subjects 
which so notoriously pervades the “ pro- 
vinces/’ it is useless to exclaim that we 
are not “ centralized,” because the men 
of the counties can mend their roads, 
without applying, as in France, to the 
capital for an order. This helpless re- 
reliance on the capita] for every kind of 
information — for every shade of opinion 
— this almost total passiveness of the in- 
tellect — is the sign and symptom that 
centralization is doing its worst; and it 
is, we think, in its tendency to counter- 
act this, to promote more circulation in 
the extremities, that the British Associa- 
tion will find an element of success and 
usefulness, equal to that which its parent 
society enjoys in a course of action al- 
most directly the reverse. 

We have, however, detained our read- 
ers too long from the volume in hand, 
we shall not detain them long with it. 
With a general resemblance to those 
which have preceded it, it is favourably 
distinguished from them by the greater 
share of attention it gives to practical 
science, a branch of science which, it 
might not be difficult to prove, possesses 
theoretical advantages over theoretical. 
There are no less than three treatises in 
this volume, on the different effects pro- 
duced in the strength and composition 
of iron by the use of the tot and cold blast 
They occupy ninety pages of the more 
lengthy class of articles — the “ Reports 
on the State of Science,” which occupy 
more than five hundred pages of the 
seven hundred comprised in the volume. 
In the “Notices and Abstracts of Com- 
munications to the Association,” only 
eight pages out of one hundred ana 
fifty are devoted to mechanical science, 
and the notices are therefore even less 
complete than those which appeared in 
the Athenaeum at the time of the meeting, 
and were transferred from its pages to 
those of the Mechanics' Magazine. 

Under these circumstances we have 
only to state, that we have no further 
observations to make. 


THE BOOMARANG. — NOTES ON COCH- 
RAN’s RIFLES, IMPROVED COFFEE 
POT, AND NAPTHA LAMPS. 



Sir, — In No. 780 of your Journal, I 
see an account of experiments with the 
Boomarang, by Captain John Norton. 
The above is a sketch of one, in my 
father’s museum ; it was in the posses- 
sion of Lady Wilson, Charlton House, 
Kent, and at her death, in the year 1819, 
was left with her museum to my father. 
The sketch is drawn to a scale of one- 
fifth the size of the instrument, it is 
made of a hard wood, the zigzag lines 
are merely for ornament, and only on one 
side ; in the widest part it is 2 in. fths. 
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and following the curve it is 2 ft. 3& in. 
long; it is ljin. thick in the centre, 
ana is brought gradually to a sharp 
edge, both on the concave and convex 
edges. 

Cochran’s many-chambered pistol, 
described in No. 723 of your Journal, is 
not a new invention ; at my father’s 
residence at Wallington, Northumber- 
land, are a brace of pistols of excellent 
workmanship, the maker’s name on them 
is Gorgo, London — the owner of them 
was Sir W. Blackett, who died in 1777 ; 
each of the pistols has three chambers, 
which carry each a charge ; after one 
chamber has been discharged the next 
touch-hole is turned round to the pan. 
There is also an ingenious contrivance 
in the lock, by which the pistol primes 
itself. When the pistol is discharged it 
always turns round in the hand, owing 
to the intensity of the recoil, caused 
by the muzzle not being in a direct 
line with the chamber containing the 
charge. 

The improved coffee-pot, described in 
No. 77 5 of your Journal, was patented 
by some one in London about five years 
back ; soon after they came out I 
bought one, and used it for the twelve 
months preceding my visit to America. 
I found that it made most excellent 
coffee ; it is, I think, the most ingenious 
and the best method of making coffee 
yet invented, and it makes it better and 
sooner th;»n any other ; I at first used 
the lamp, using naptha as the burning 
fluid, but afterwards found the most 
convenient and best method was to raise 
the steam over a clear fire. 

In the Notices to No. 777 of your 
Journal, a light obtained from a mixture 
of spirits of turpentine and alcohol, is 
described as a new discovery in Paris. 
When I was at New York, m the year 
1835, spirit gas lamps, of various shapes 
and sizes, made of tin, pewter, glass, 
and china, with wicks or without wicks, 
were used in many shops in that city, 
and generally to a certain extent in all 
the cities in the United States. The 
spirit was as pellucid and had the smell 
of spirits of turpentine, but had not the 
oily feel ; the light obtained by it was 
brilliant, equal to the best gas made at 
as works. The spirit is so inflamma- 
le, that the lamp with careless persons 
would be highly dangerous; I do not 
think there is the least chance of it ever 


superseding gas, made at gas works, it 
is neither so cheap, convenient, or safe, 
but in country shops, in towns where 
there is no gas work, it would be found 
very useful. In London naptha is cheaper 
than oil; besides the light from one naptha 
lamp is so great that it would save the 
use of many oil lamps in the same shop. 
The inventors name in America is Jen- 
nings. The high price of spirits of wine 
would prevent that spirit from being 
used in this country, here the retail 
price of spirits of wine is 24s. a gallon. 
In America, in the year 1835, alcohol 
sixty over proof was one dollar (4s. 2d. 
sterling) a gallon, and such a price was 
thought high at that period. I find on 
trial, that spirits of turpentine and alco- 
hol, when mixed together, will not enter 
into combination ; perhaps, if they were 
distilled together they might unite. 

I remain, Sir, 

Yours faithfully, 

Arthur Trevelyan. 

Anglesea, Sept. 26, 1838, 


SUBSTITUTES FOR THE COMMON 

YEAST USED IN MAKING BREAD. 

Sir, — Since the members of the Tem- 
perance Society of this town formed the 
resolution to abstain from all fermented 
liquors (which is now four years), a 
strong desire has existed to procure some 
kind of yeast or barm equal to that in 
common use, so that the latter could 
be dispensed with, as well as the intoxi- 
cating drinks from which it is made. 
With this view, we have spared neither 
trouble or expense in trying the different 
substitutes which were to be found in 
receipt l>ooks, and the numerous tempe- 
rance publications now issued, and not 
any of .them have given us satisfaction 
equal to the two receipts which I now 
venture to transmit for insertion in your 
useful work. 

The subject is not only worthy the 
attention of the friends of the tempe- 
rance cause, but those also who do not 
practice or approve of the total absti- 
nence principle, may find it very much 
to their advantage to have these simple, 
cheap, wholesome, and useful substitutes 
at hand, more particularly when the 
common yeast cannot be procured; at 
such times they are invaluable; inasmuch 
as it must be of importance that the 
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“ staff of life,” which we are using from 
three to four times each day, should 
be light, palatable, digestable, nutritive, 
and as free from deliterious qualities 
as possible ; which cannot be always said 
of the bread when the common yeast is 
used 

The first receipt is excellent ; and as 
buttermilk contains much real nutriment, 
it is to be preferred in country places to 
the common yeast, more particularly 
during summer, when it can be conve- 
niently procured at a cheap rate, and is 
sufficiently acid. It gives the bread a 
rich flavour, unequalled by any other 
substitute. Several ladies of Barnsley 
have used it for more than two years 
with great satisfaction, except during the 
winter, when, from the buttermilk not 
being sufficiently acid, the bread was not 
so light as when the barm made from 
the second receipt was used. 

In order to prevent any unpleasant 
taste to the bread, which will arise if too 
great a portion of the carbonate of soda 
be used, I would suggest, that the pro- 
per quantities be carefully weighed and 
folded up separately, to suit the weight 
of the flour taken for each baking. The 
druggist can easily do this, and should 
not charge more than Id. or l£d. per 
ounce, according to the quality of the 
article. If this precaution be not adopted, 
probably the persons by whom the bread 
is made will err either in putting in too 
much or too little, which will cause it to 
be sad, have an unpleasant flavour, and 
be unwholesome as food. 

The ingredients of the latter receipt 
are all nutritive except the hops; and 
when one pint of the yeast can be pur- 
chased for Id., it is certainly cheaper 
than the common barm obtained from 
ale or any kind of intoxicating liquor, 
whieh contains no nutriment whatever, 
but frequently the bread made by it is 
stained and flavoured with a portion of 
that deleterious quality which causes so 
much disease among ale and porter 
drinkers. 

This yeast should be kept constantly 
on sale at the temperance coffee-houses 
in each town ; the friends of the tem- 
perance cause, after giving it a fair 
trial, using means to recommend it to 
the attention of the public. 

Richard Rayldon. 
Banuley, Oct. 1838. 
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First Receipt . — ( Sour buttermilk and 
carbonate of soda.) 

Mix with 121bs. of flour 1 oz. of carbonate 
of soda, along with the usual quantity of 
salt. Knead the whole up with sour butter- 
milk ; if very sour, half water and half 
buttermilk will do ; but all buttermilk is 
preferable, which will be no worse if kept 
one, two, or three weeks before used ; the 
more acid the better. The dough will be 
ready for baking in a quarter of an hour, as 
the fermentation goes on while kneading ; 
but it will take no harm by standing one, 
two, or three hours. 

The buttermilk must be acid , the soda 
pounded small, and t veil mixed with the 
flour, and the oven brisk, or the bread will 
probably be sad, and taste of the soda.— 
Altered from RothwelVs receipt. 

Second Receipt. — ( Potatoes , four, hops , 
and sugar.) 

Put loz. of hops into a coarse bag, and 
boil them in two quarts of water ; pare, 
boil, and mash 1 lb. of potatoes very well, 
and press them through a cullender into the 
hop water. Place the mixture on the Are 
until it begins to boil, then empty it into an 
earthen vessel with a narrow bottom, in 
which there has been previously mixed half 
a pound of flour with a gill of cold water, in 
the form of a paste ; stir it well while pour- 
ing in, and when it is about the warmth of 
new milk, put in 4 oz. of dry flour, and lib. 
of tee-total barm ; or, if that cannot be had, 
half a pound of common yeast, which, though 
not so good, may answer the purpose ; let 
it stand in the vessel covered up, in a 
situation where it will keep its temperature. 
It takes from four to twenty- four hours to 
ferment, according to the state of the wea- 
ther. When it begins to lower in the 
vessel, it is fit for immediate use, or may 
be preserved wlier» put in a bottle and 
corked up for several weeks. Should it be 
frozen, it will be no worse after being 
thawed. 

In case you have no barm wherewith to 
begin ; make about a pint or quart in the 
manner above directed, except in one parti- 
cular ; instead of putting any barm with the 
dry flour into the mixture, put two or three 
spoonsful of sugar with the flour ; bottle it 
immediately, and having tied down the cork, 
set it where it will keep warm, and in twenty- 
four or thirty hours this will answer to 
ferment with, instead of the common barm. 
But it is always better to preserve some of 
the old for this purpose. 

Directions for use. — Take 12 or 14 lbs. 
of flour ; when you have mixed the salt with 
it in your kneading vessel, as is usual, make 
a hole in the middle, and pour in 1 lb. of 
the barm ; let the water for kneading ba 
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two parts of boiling water to one of cold, in 
winter ; and in summer, an equal quantity 
of each ; the water should be soft. When 
the dough is of proper consistence, cover it 
up, and keep it warm whilst it rises ; which 
will probably be from five to ten hours. If 
kneaded at night, it will be fit for baking in 
the morning ; but, if it should not then be 
ready (which may be the case if kept too 
cool in the night), by applying a hot iron 
plate under the vessel containing the dough, 
it will in a short time be fit for the oven. — 
Altered from Wild's receipt. 


FAILURE OF THE LIVERPOOL” AMERICAN 
STEAM-SHIP. 

A passenger on board the Liverpool dur- 
ing her late unfortunate expedition, west- 
ward and back again, in a letter which ap- 
peared in the Athenceum of last Saturday, 
gives the following particulars of the attempt, 
and opinions of the cause of failure : — 

“ We left port on Saturday the 20 th — 
more than fifty passengers on board — in 
high spirits. The weather was then fair, 
but did not long continue so. The sea had 
run high for some days before, in conse- 
quence of long-prevailing violent west winds : 
it soon became a serious obstacle to our 
progress. Bad weather came on — rains and 
squalls. Still the boat went on bravely. At 
times the sea, which grew worse and worse, 
broke over her, fore and aft, sweeping all 
before it, and giving her not unfrequently 
tremendous dead digs, which, as we lay in 
our berths at midnight— or tried to lie — 
seemed absolutely to take up the ship and 
give her a shaking, as a dog does a rat. 
During this time it appears some damage 
was done. Some small leakages were sprung 
about the upper part of the vessel, such as 
might be expected in a new one under such 
circumstances, causing a little transient 
alarm, but probably without much reason. 
The fore cabin suffered severely: at one 
time the water, as 1 now hear, was some 
inches deep there. I also understand that 
the cargo, to the amount of ,150 tons, ap- 
pears to be damaged throughout. An ac- 
cident at one time happened to the machi- 
nery, which occasioned a suspension of ope- 
rations for some hours. Still we pushed on, 
not much exhilarated by such a beginning, 
but yet more and more convinced of the 
staunch qualities of the Liverpool as a sea- 
boat, and moreover satisfied with the be- 
haviour and management of the captain and 
all the officers on board. Thus matters 
stood when we were suddenly notified of 
the captain’s resolution to turn back — a 
great sensation arose of course — a council 
was called — every cabin and berth turned 
out their cadaverous-looking tenants, sea- 


sick, sleepy and all. It seemed that the 
engineer had sent in a written report of the 
state of the fuel, from which it appeared, on a 
comparison of quantities and distances, that 
there was not enough on board to carry us 
through the voyage ; and that consequently we 
must seek absolute safety in retreat. To this 
nothing could be said ; we acquiesced with 
the best grace we could. At the end of 
between 900 and 1,000 miles, on the ex- 
piration of the sixth day, we turned round 
and went before the gale — the ship dashing 
through the surge with an eagerness which 
seemed to say that no time was now to be 
lost. 

44 And now, you will ask, what was the 
cause of this difficulty ? Want of coals, and 
nothing else. The ship is a fine sea-craft, 
— nothing can be said against her ; — she is 
as staunch as wood and iron could make 
her. The commander, and all his subor- 
dinates, did their duty like old sailors 
nothing that skill or science could do was 
omitted. Our progress, in point of fact, 
was satisfactory. In the worst weather, 
with raging seas, the wind against us, all 
but a few hours, and generally amounting to 
little short of a gale, we yet made at the rate 
of more than 150 miles a day — something 
like 6^ miles the hour. Even at this rate 
we anticipated completing the voyage at 
most in about twenty-one days, more pro- 
bably in eighteen. But this was not to be 
done without coals; and the calculation 
seemed to be, that, having started with 
about 564 tons, including 100 of William’s 
resined and condensed peats, called “ pa- 
tent fuel,” we had already consumed some- 
thing like half of our stock ; which proved 
that, instead of 564 tons, 800 would be the 
minimum of the quantity required to carry 
us through. This extraordinary consump- 
tion will excite surprise. The explanation 
of the ship’s going to sea, provided as she 
was, with such a consuming power, will be 
called for. This question we have looked 
into as well as we could, having examined 
the papers and all the officers from whom 
information was to be had, and that infor- 
mation being freely given. It would appear 
that the ship was not sufficiently tried before 
starting. She went to Dublin, but that was 
no trial at all. More than this, it comes 
out that a very material alteration was made 
in a part of the machinery, after the Dub- 
lin trip, and without super adding the least 
pretence of an experiment thereon , by which 
the consumption of coal was increased nearly 
7001b. the hour. Other disclosures I might 
add, but I have said sufficient till an answer 
appears to explain this. The return voyage 
to Cork was made in three days. The ves- 
sel showed great powers of speed as well as 
strength.” 
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EXPERIMENTS ON SPONTANEOUS EVAPO- 
RATION. BY JAMES P. ESPY. 

(Trom the Franklin Journal for August.) 

On the 2nd April 1831, I hung up two 
porous earthen pots, which I kept con- 
stantly filled with water, one in the shade, 

The pot in the sun evaporated, 
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On the same day, April 2nd 1831, I also 
placed three tumblers of glass in the son, 
one of them, in the open air, kept filled with 
water, and two sunk in the ground up to 
the rim, one of them was kept filled with 
water, the other with wet earth. From the 
2nd of April to the 19th of May the tumbler 
in the open air had evaporated 21£ ounces, 
and each of those sunk in the earth 11 
ounces, avoirdupois. On the 12th of June 
the sunk tumbler with water evaporated 21 \ 
ounces, and on the 13th of June, that is, 
one day longer, the tumbler with wet earth 
had evaporated 21? ounces from the 2nd of 
April. The experiments with the two sunk 
tumblers were soon after discontinued in 
consequence of an accident ; but the tumbler 
in the open air had evaporated 2\\ ounces 
more on the 18th of June, and 21| ounces 
more on the 24th of July. The area of the 
interior of the rim of each of these tumblers 
was 12 square inches. 

It will be seen from these experiments, 
that about 2\ times as much evaporated 
from a square inch of surface of the porous 
pot in the sun as from the sunk tumblers in 
the sun, which can be accounted for from 
the readiness with which the vapour, as 
soon as formed, would be removed from the 


and the other in the sun. The superficies of 
each was thirty square inches. I supplied 
these, from day to day, from two vials each 
containing 12 ounces of water, avoirdu- 
pois. 

The pot in the shade evaporated, 
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porous pot; for I have 


monstrated since, by experiment, that if the 
film of vapour is not removed from the sur- 
face of a humid body, by the motion of the 
air, evaporation ceases ; as air, I find, is not 
pervious to the vapour of water to any con- 
siderable extent. 

From these experiments it may be calcu- 
lated how much is evaporated from a humid 
surface of earth in a given time, at the sea- 
son of the year in which the experiments 
were made, and unless I have mad? a mis- 
take in a rough calculation, the reader will 
find that about 2.70 inches, in perpendicu- 
lar depth were evaporated from each square 
inch of moist earth from the 2nd of April to 
the 4th June, and from 2nd April to the 
12th of June, 3.04 inches. 

Wishing to know how much more rapidly 
evaporation goes on when the vapour is 
rapidly removed from the humid surface, I 
took two towels of 8,000 square inches area 
each, or counting both surfaces 16,000 
square inches. I made these towels wet, 
and hung one of them up in a close room 
by two of its corners ; and in the same 
room I swung the other towel about, con- 
tinuing the experiment for 8 minutes, for 
two successive experiments. 


Experiment 1st, evaporation from one at rest 119 grains. 
“ ** one in motion 1.153 “ 


Experiment 2nd, 44 

u u 

The temperature of the air at the begin- 
ning of 1st experiment was 74°, and dew 
point 53.5° ; at the end of 2nd experiment, 
temperature 74, and dew point 58.4. 

A third experiment was made by blowing 
upon one of the towels with a fan, instead 
of agitating it in my hands, and the follow- 
is the result of the operation continued for 
8 minutes. 


one at rest 104 “ 

one in motion 1,172 u 

Experiment 3rd, towel at rest, lost 107 grs. 

44 towel fanned 44 669 44 

Temperature at beginning of experiment 
75°, dew point 58°. Temperature at the 
end of experiment 75.6, dew point 61°. 

(Copied from my original minutes, this 
7th July 1838, Philadelphia.) 


Digitized by v^.ooQle 



94 


VARIOUS METHODS OF BROWZING CA STS, BTC. 


dear's process of separating and 

REMOVING THE BITTERINGS FROM THE 

KETTLES OR BOILERS USED IN THE 

MANUFACTURE OF SALT. 

A patent was lately granted to David 
Dear, of the town of Salina, county of 
Onondaga, and state of New York, for an 
improved mode of separating the bitterings 
from, and cleaning the same from salt kettles 
or boilers of any description used in the 
manufacture of salt. The nature of the in- 
vention consists in using any of the pro- 
perties of ashes, such as ley, kelp, or potash, 
in such quantity as shall be necessary to 
slack, soften, or remove the bitterings from 
the kettles or boilers of any description 
used in the manufacture of salt, without 
cooling down the fire underneath the kettles 
or boilers of any description, in which salt 
is, or may be, manufactured. 

In the first place (says the patentee), as 
the kettles or boilers of the salt block are in 
full operation in making salt, I commence 
with any two or more of the kettles or 
boilers in the block, and dip the brine out 
of them. I then fill the kettles or boilers 
so emptied with ley, or with fresh water, 
and dissolve kelp or potash therein, or such 
other alkali as shall have the same effect, in 
sufficient quantity to make a strong ley 
thereof, which ley when heated to a boiling 
State has such an effect upon the bitterings 
adhering to the kettles oi boilers, as to 
either slack or soften to such a degree, that 
they may be removed from, and taken out 
of the kettle or boiler with a ladle made for 
the purpose ; after removing the bitterings 
from the kettle or boiler, proceed to dip 
and dean the ley from the same, and pour 
it into the next empty kettle or boiler, and 
then fill up the first kettle or boiler, so 
deaned of its bitterings and ley, with brine 
from the third kettle or boiler ; proceed in 
the same manner until the kettles or boilers 
in the salt block are all cleaned of their 
bitterings. If the ley should become too 
weak by being too much used strengthen it 
by dissolving more alkali therein . — Franklin 
Journal, 


VARIOUS METHODS OF BRONZING CASTS, 
BTC. 

Bronzing is the art of giving to objects of 
wood, plaster, &c. such a surface as makes 
them appear as if made of bronze, The 
term is sometimes extended to signify the 
production of a metallic appearance of any 
kind upon such objects. They ought first 


to be smeared over smoothly with a coat of 
size or oil varnish, and when nearly dry, 
the metallic powder made from Dutch foil, 
gold leaf, mosaic gold, or precipitated cop- 
per, is to be applied with a dusting bag, 
and then rubbed over the surface with a 
linen pad ; or the metallic powders may be 
mixed with the drying oil beforehand, and 
then applied with a brush. ' Sometimes fine 
copper, or brass filings, or mosiac gold, are 
mixed previously with some pulverized bone 
ash, and then applied in either way. A mix- 
ture of these powders with mucilage of gum 
arabic is used to give paper or wood a bronze 
appearance. The surface must be after- 
wards burnished. Copper powder precipi- 
tated by clean plates of iron, from a solu- 
tion of nitrate of copper, after being well 
washed and dried, has been employed in 
this way, either alone or mixed with pul- 
verized bone-ash. A finish is given to works 
of this nature by a coat of spirit varnish. 

A white metallic appearance is given to 
plaster figures by rubbing over them an 
amalgam of equal parts of mercury, bismuth, 
and tin, and applying a coat of varnish over 
it. The iron coloured bronzing is given by 
black lead or plumbago, finely pulverized 
and washed. Busts and other objects made 
of cast iron acquire a bronze aspect by be- 
ing well cleaned and plunged in solution of 
sulphate of copper, whereby a thin film of 
this metal is left upon the iron. 

Copper acquires by a certain treatment a 
reddish or yellowish hue, in consequence of 
a little oxide being formed upon its surface. 
Coins and medals may be handsomely 
bronzed as follows : 2 parts of virdigris and 
1 part of sal ammoniac are to be dissolved 
in vinegar ; the solution is to be boiled, 
skimmed, and diluted with water until it 
has only a weak metallic taste, and upon 
further dilution lets fall no white precipitate. 
This solution is made to boil briskly, and is 
poured upon the objects to be bronzed, which 
are previously made quite clean, particularly 
free from grease, and set in another copper 
pan. This pan is to be put upon the fire that 
the boiling may be renewed. The pieces un- 
der operation must be so laid that the solu- 
tion has free access to every point of their 
surface. The copper hereby acquires an 
agreeable reddish brown hue, without losing 
its lustre. But if the process be too long 
continued, the coat of oxide becomes thick, 
and makes the objects appear scaly and dull. 
Hence they must be inspected every 5 mi- 
nutes, and be taken out of the solution the 
moment their colour arrives at the desired 
shade. If the solution be too strong, the 
bronzing comes off with friction, or the 
copper gets covered with a white powder, 
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which becomes green by exposure to air, 
and the labour is consequently lost. The 
bronsed pieces are to be washed with many 
repeated waters, and carefully dried, other- 
wise they would infalibly turn green. To 
give fresh-made bronze objects an antique 
appearance, three quarters of an ounce of 
sal ammoniac, and a dram and a half of 
binoxalate of potash (salt of sorrel) are to 
be dissolved in a quart of vinegar, and a 
soft rag or brush moistened with this solu- 
tion is to be rubbed over the elean bright 
metal till its surface becomes entirely dry 
by the friction. This process must be re- 
peated several times to produce the full 
effect | and the object should be kept a little 
warm. Copper acquires very readily a brown 
colour by rubbing it with a solution of the 
common liver of sulphur, or sulphuret of 
potash. 

The Chinese are said to bronze their oop- 

r ir vessels by taking 2 ounces of verdigris 
ounces of cinnabar, 5 ounces of sal am- 
moniac and 5 ounces of alum, allin powder, 
making them into a paste with vinegar, and 
spreading this pretty thick like a pigment 
on the surfaces previously brightened. The 
piece is then to be held a little while over a 
fire, till it becomes uniformly heated. It is 
next cooled, washed, and dried ; after which 
it is treated in the same way onoe and again 
till the washed-for colour is obtained. An 
addition of sulphate of copper makes the 
colour incline more to chesnut brown, and 
of borax more to yellow. It is obvious 
that the cinnabar produces a thin coat of 
sulphuret of copper upon the surface of the 
▼essel, and might probably be used with 
advantage by itself, — Dr. lire's Dictionary 
tfAris, 4*. 


NOTES AND NOTICES. 

Railways . — The people of the North (writes a 
valued correspondent) have all along been sneered 
at for their giwat partiality for railway investments > 
with what justice will be best perceived on an in- 
spection of the present prices of tbs great railways 
new in active operation : — The present price of the 
Losdon sad Birmingham Railway, isclnding the 
quarter shares is 205/., whilst the amount paid up ia 
only 05/., showing a profit to the original subscriber 
of 110/., per share It The present price of the 
Strand Junction, Including tM half shares, is 250/., 
whilst the amount paid up is only 110/., showing a 
profit to the original subscriber of 140/., per share ! 
The present price of the Liverpool and Manchester 
Railway, including the half aad quarter shares, la 
800/,, whilst the amount paid unis onlylbfi/., showing 
a profit to the original subscriber of 165/., per share i 
Nor are these prices fanciful or fictitious, the divi- 
dends already made by the Grand Junction and 
Liverpool ana Manchester Railways, and the pre- 
sent brilliant prospects of the London and Birming- 
ham Railway, more than justifying them. Here, 
then, we at once see the source of the two to three 


millions of money gained by the town of Idverpool, 
and a clear proof that in northern sagacity there ia 
not one whit of deterioration. Alton* done, the 
prospect for all the railways now in the course of 
formation is encouraging beyond our utmost expec- 
tations, and forms a spur and pleasing hope for 
such as are yet in embryo . — Whitehaven Herald. 

Parallax of the fixed Star .— This important and 
valuable problem, which has for so many centuries 
been an object of inquiry amongst astronomers, has* 
it appears, by letters received in this country, been 
solved by Professor Bessel, of Konigsburg. His 
observations were made on the double star, No. 61* 
in the constellation Cyrnus, whose distance he has 
ascertained to be 660,000 times the> radius of the 
Earth’s orbit, or 62 trillions and 700 bUUons of 
miles in round numbers. The details of this dis- 
covery will be communicated at an early meeting 
of the Royal Astronomical 8ociety, 

New Dye-plant .— In the South of Russia, numerous 
tufts of Harmala or rue of the steppes, has been 
remarked. It is called Inserlik by the Tartars, and 
its botanical name is Peganum harmala. It some- 
times covers extensive pla ns in the Tartar coun- 
try: its root is strong and coriaceous, resists the 
plough, and is an invincible obstacle to cultivation. 
It is not useful for cattle, its odour being so dis- 
agreeable that they will not touch it, but it is likely 
to prove of immense service to the Russians in 
their manufactures. Attempts were formerly made 
to dye cloth of a red colour with the seeds, but it 
was a complicated procees, and has been since 
abandoned : M. Goebel, professor of Chemistry at 
the University of Dorpat, having analysed these 
seeds, has ascertained tne nature « f their colouring 
matter, and invented a much simpler method of ex- 
traction. It is superior to most of the ordinary 
substances which produce seed, serves equally well 
for silk, wool, cotton, and linen, presenting every 
shade feom rose to crimson, and not being subject 
to fade. Half an ounce of the extract is su ficient 
for dying six square archinea, or more than three 
yards, of a deep crimson. 

Railroad* simplified . — The Polish General Dem- 
blnski has, It is said, discovered a method by which 
it will be rendered unnecessary to level hills and 
bridge over valleys In future railroad operations. 
He has taken out patents for the invention both ia 
England and France. It is rather singular that 
such an invention should originate with a native of 
country emphatically described as the ** Land of 
Plains,” a country which in its snrfoce presents 
fewer obstacles to the Introduction of a railway 
system than any other in Europe, with the single 
exception of Russia, but in which political circum- 
stances seem destined entirely to crush and extin- 
guish even the few advantages with which nature 
has endowed it. 

Araenio . — A manufacturer of painted papers has 
been innocently poisoning his neighbours with the 
arsenic which he used in his colours. After a great 
deal of research, and many experiments, it was as- 
certained that this substance was filtered through 
the soil of the court-yard in which it was used, and 
thus reached the well from which the victims pro- 
cured water for culinary and drinking purposes. 


Lithographic Stone.— A vein of the lithogrnpie 
stone has been found on the banks of the Rhone, 
which is said to be superior to that of Munich, 
although it has some unsightly marks occasionally, 
which, it is supposed, will disappear as the work- 
men penetrate further into the mountain. 

Australian Museum .— It would not be easy to 
imagine a more gratifying evidence of a young 
colony’s pr og re s s in civilisation than that which is 
given by a handsome volume, a lew copies of which 
have lately reached this country. The book is 
“ A Catalogue of the Specimens of Natural History 
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and Miscellaneous Curiosities deposited in the 
Australian Museum.” It is very handsomely printed 
“by James Tegg and Co., at the Atlas Office, 
George* street, Sydney,” an offshoot from the well- 
known “ Thomas Tegg, at the Old Mansion House, 
Cheagjside, London.” The collection of natural 
history appears to be very considerable, as the list 
of it occupies nearly all the seventy-one rather 
closely printed pages of which the pamphlet con- 
sists. The “ miscellaneous curiosities” are chiefly, 
as might be expected, specimens of the dresses, 
weapons, and utensils of the natives, presented by 
Majo( Mitchel, the able and intelligent colonial 
surveyor. We are glad to observe, that “ the mu- 
seum is open for the inspection of the public, every 
Tuesday and Friday, from 11 to 4.” In fact, every- 
thing about the establishment does honour to all 
parties concerned, with one slight exception, which 
we hope to see amended in the next edition of the 
catalogue. The short “ Advertisement” which is 

refixed, is drawn up in a style which may, per- 

aps, j>ass for grammatical at Sydney, but, most 
certainly will not in London, though backed by the 
authority of the “Secretary to the Museum, George 
Bennet, F.L.S.” 

Berlin and Potsdam Railway . — The opening of 
the Berlin and Potsdam Railway took place on the 
29th ''of October. The buildings and carriages were 
adorned with flags and flowers, and a couple of 
bands of music added to the gaiety of the scene, 
oqe in the train and the other at the “ terminus.” 
At twejye o’clock 280 persons started in eleven 
carriages, drawn by two locomotives. Among the 
passengers were the Crown Prince and numerous 
other members of the royal family, with officers of 
all the government establishments. The train ar- 
rived in forty-one minutes at Potsdam j halted to 
allow the party to take refreshments, and accom- 
plished, the return journey in thirty-eight minutes 
and a half. Everything appears to have gone off 
well. 

Asphaltum Pavement. — The promoters of as- 
phaltic paving on the Continent mention with 
triumph, that some which has lately been laid 
down in the “ Electorial Street,” at Warsaw', has 
borne with success a trial which must remove all 
doubt of its stability. A train of carriages lately 
passed through Warsaw, carrying machinery from 
the manufactory of Cockerill, at Seraing in Bel- 
gium, for the use of a great cotton spinnery, be- 
longing to a Mr. Geier.at Loda. The load carried 
by some of these carriages was nine tons, their own 
weight was a ton and a half, and the combined 
weight of 104 tons, passed over the new asphaltic 
pavement without occasioning the slightest fracture 
or other injury. The circumstance is noticeable in 
itself but its accessories give it additional interest. 
The “great cotton factory at Loda,” beyond Warsaw, 
and the machinery supplied to it from the workshops 
of Englishmen settled in Belgium, are striking 
facts in the history of the “march of manufac- 
tures.” 

March of Illumination.— On the 19th of October 
the members of the Parisian Academy of Sciences 
were present at some experiments in a new method 
of illumination proposed by M. Gaudin, which, it 
is said, were so completely successful as not only 
to satisfy but to enrapture the scientific spectators. 
M. Gaudin’s illumination is of three degrees : — The 


first is calculated to supplant the use of common 
gas, supplying a brighter and whiter light;— the 
second, which is called “ star-light,” is brighter 
still, and purposed to be introduced into light- 
houses ; a focus of the size of a nut gives out a 
blaze which it requires the aid of green spectacles 
to survey without injury. The . third, which is 
called “ sun-light,” possesses all’ the brilliancy of 
the rays of that luminary, and has the same effect 
in dazzling the eyes. Such is the first account of a 
discovery which, if what is stated be true, will soon 
dazzle all Europe. 

Substitute for Steam. — The Corfu newspaper 
mentions that on the 23rd of September an im- 

g ortant experiment was tried in the harbour of 
orfu on a new invention, by a Greek of the name 
of Mauras. It consists of a machine capable of 
moving ships without the aid of fire or wind, and 
without the slightest danger — in fact, a complete 
substitute for the steam-engine in navigation. No- 
thing is said of expense, and no further particulars 
are given— And the curious must therefore ttrust to 
their old companion, Time, to ascertain the real 
merit of the invention. 

March of Science . — The correspondent of a weekly 
Scientific Periodical, requests to be made acquaint- 
ed with the best method of softening steel ; upon 
which the editor volunteers a reply, kindly directing 
him to put it in the fire, make it red-hot, and then 
lay it on a dry stone to cool ! The same work lately 
contained a description of an improved oxy-hydro- 
gen biow-pipe, the principal novelty of which con- 
sisted in the employment of a condensing syringe 
with a bell-shaped working barrel ! Oh tempora , 
oh mores. P. P. 

Kr&osotc . — This interesting substance was re- 
cently discovered by M. Reichenlach, in impure py- 
roligneous acid ; it has been applied with great suc- 
cess, both internally and externally. In tooth-ache, 
a single drop introduced into the cavity, previously 
dried with a bit of cotton, will in most cases 
give immediate relief. The employment of this 
substance in ring- worm, and similar diseases of the 
skin has been attended with the most advantageous 
results, some practitioners considering it a specific. 
In diabetes, spitting of blood, and catarrhal affec- 
tions, kr6osote has been administered in doses of 
from two to six drops, three or four times a day, 
either in solution (two drops being soluble in one 
ounce of distilled water) or in the form of pills, 
mixed with liquorice root powder, and mucilage. 
In affections of the bronchia and lungs, it may be 
most advantageously applied in the form of vapour ; 
for this purpose pour into an inhaler (capable of 
containing a quart) a pint and a half of water, at a 
temperature of 150 degrees, adding to it thirty or 
forty drops of kr£osote : mix by agitation and inhale 
the vapour through the tube. It may also be use- 
fully employed undiluted, as an application to corns, 
warts, &c. ; but it is highly important that this 
substance be employed iu a pure state, entitely free 
from certain deleterious principles naturally com- 
bined with it in the compounds from which it is 
obtained. W. B. 

TheRailway Map of England and Wales continues 
on sale, in a neat wrapper, price 6d. ,* and on fine 
paper, coloured, price Is. 
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hbinbkbn’s simple transit instrument. 


DESCRIPTIONS OF VARIOUS INVEN- 
TIONS BY THE REV. N. S. HEINE- 
KEN. 

Sir, — I forward you a description and 
drawings of some contrivances of mine, 
which are at your service should you 
think fit to give them a place in the Me- 
chanics 9 Magazine. 

Believe me. Sir, 

Respectfully yours, 

N. S. Heineken. 

Sidmouth, Sept. 20, 1838. 


No. 1 . — Simple Transit Instrument . 

The object of the drawing Fig. 1, is to 
show the application of the common 
level, slightly altered, to the purposes of 
the transit instrument. My aim has 
been in this contrivance to enable any 
clock-maker to construct for himself an 
instrument by which he may ascertain 
the time for rating his clocks $ not in- 
deed with the accuracy attained by the 
usual transit instrument, but still with 
far greater accuracy than by the or- 
dinary means of the dial and the meri- 
dian line. The instrument may be con- 
structed at a trifling cost, and, as before 
stated, may be made to serve the purpose 
of a level (the spirit-level being added) 
when not in use as a transit. 

The instrument is attached to a wall 
or side of a window, &c., situated as near 
as may be in the meridian of the place, 
by means of four screws, K K K, fig. 1, 
passing through the larger plate. A se- 
cond plate, having four adjusting screws 
and a stem, and containing the axis to 
which the frame of the telescope is fixed, 
is connected with the first plate by means 
of a simple loop of metal, a, fig 2, or a 
ball and socket, or Hook’s joint. When 
the instrument is attached to the wall, 
the two adjusting screws, A A, are placed 
vertically by means of a fine plumb-line, 
and dots marked in their centres. The 
axis of the telescope (represented by 
dotted lines in fig. 2) is levelled by these 
two screws, the adjustment being made 
by means of a star or other object seen 
by direct vision and by reflection as 
usual. The two other screws, B B, serve 
to place the telescope in the meridian. 
The telescope is placed at right angles to 


the axis bv means of a fine plumb-line, 
suspended from the groove in the screw 
H, and passing over a corresponding 
groove in I, and this adjustment is made 
by the screws c c, the telescope being 
of course placed vertically, and the indi- 
cations of the plumb-line observed during 
a revolution in the conical collars of the 
telescope frame. If required, of course 
the usual plumb-line apparatus could be 
attached. The revolution of the telescope 
in the collars furnishes the means of 
making the collimation adjustment, the 
wire plate being moveable for this pur- 
pose ; it also allows of reversion during 
an observation ; one of the conical rings 
turning in the collars is fixed to the tube, 
the other is moveable, and can be clamped 
by a screw, E. This moveable ring has 
upon it two marks at exactly opposite 
points, F F; a mark,/, is also made 
upon the frame in which the ring turns. 
When, therefore, the hairs have been 
made vertical, the mark F upon the ring 
is brought to coincide with f on the 
frame, and the ring then fixed by its 
screw E. The hairs will, therefore, be 
vertical when the second F is brought 
into the same position by a revolution 
of the telescope. The screws D D serve 
to clamp the telescope. The axis being 
conical (see fig. 2) can be tightened at 
any time by the insertion of a turn-key 
under the telescope, without altering the 
previous adjustments, and a divided 
circle might be attached to the stem Q, 
if required, for placing the telescope at 
any angle of elevation ; or a common 
uadrant applied to the telescope for or- 
inary purposes. The construction of 
the telescope is of course the same as in 
other instruments in which cross hairs 
are employed. And in conclusion I may 
observe that every direction for placing 
a transit instrument in the meridian, will 
be found in the 2nd edition of Mr. Sims’s 
admirable treatise on surveying instru- 
ments. I may state, also, that I have 
for some time used a telescope merely 
fixed to the frame c c (without the con- 
trivance of the collars, &c.), for ascer- 
taining the rate of watches, by the pas- 
sage of the fixed stars across the wires, 
when I did not require the true time. 


Digitized by v^.ooQLe 



HBIVBKlH’s EQUIDISTANT PA1ALLBL LINB BULBB. 99 


No. 2 . — Description of an addition to the common Parallel Rule for the purpose of 

ruling equidistant lines. 

Fig. 3. 



The sketch fig. 3 is the representation 
of a contrivance to enable a draughts- 
man to rule any number of equi-distant 
parallel lines, which are frequently re- 
quired in mechanical and other drawings. 
It consists merely in the addition to the 
common parallel rule of an adjusting 
screw for limiting the distance between 
the lines, and a socket for holding the 
pen or pencil so as to enable the draughts- 
man to rule with greater accuracy than 
by hand alone. The rule, however, can 
be used with or without either of the 
additions, by withdrawing the adjusting 
screw, &c. The addition is made to the 
most common parallel rule, and also in 
the simplest way, so that the artist or en- 
graver may be enabled to make it him- 
self. For more accurate purposes the 
treble parallel rule would be preferable, 
and the socket containing the pencil, &c. 
should slide upon a raised plate of metal 
fixed along the edge of the rule, and per- 
pendicular to its face ; or the usual di- 
viding point and frame might be adopted 
for short lines. It is evident that by 
having the edge of the rule indented, 
waving lines might be drawn. 

Mode of using the Rule . — The method 
of using the instrument is to withdraw 
the adjusting screw, so that the rule 
shall open Ike required distance, press 


the lower half of the rule firmly to the 
paper with two of the fingers, and the 
upper with the other fingers, apply the 
socket containing the pencil to the edge 
of the rule, elevate, or depress the pen- 
cil by means of the point at C till it 
touches the paper, and draw a line. 
Now, with the two fore-fingers slide the 
upper half of the rule on the paper till 
stopped bv the screw, the other half 
being held down firmly by the other 
fingers, and repeat the process for the 
lower half till this is stopped by the up- 
per, then draw a second line, and so on. 
If it be required to draw lines upon a 
copper plate, as in etching, it will be 
necessary to allow the rule to rest upon 
borders of card-board, or the like, ele- 
vated a little above the plate, both to 
prevent the rule from slipping and from 
injuring the plate. 

The adjusting screw is tapped only 
into the pillar A, the other half of the 
screw is left plain and slides through B. 
The pillars are fixed into the rule by 
nuts counter-sunk in the under side of 
the rule, but not so tightly as to prevent 
the pillars from turning a little, in order 
that they may accommodate themselves 
to the different distances to which the 
blades of the rule may be opened. 
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No. 3. — Adaptation of Cavallo’s Pearl Slip Micrometer to the Reflecting Telescope t 



Fig. 5. 

The objections to this simple micro- 
meter have been that it has not been 
easily applicable to the reflecting teles- 
cope, as in consequence of the eye-piece 
being made in one tube, there has been 
no means of changing the position of 
the micrometer ; and also that the divi- 
sions of the micrometer, in its ordinary 
form, are distorted by the eye-glass. I 
have endeavoured to remove these objec- 
tions thus; — I have racked the tube 
which carries the diaphragm of the eye- 
piece, and applied an endless screw. 
By this means I can place the micro- 
meter in any required position. The 
second defect I have sought to lessen by 
giving to the pearl slip a curvature, 
whose radius is the focal distance of the 
eye-glass. The plate carrying the pearl 
slip is attached to the diaphragm tube 



Fig. 4. 

by two long screws, and by removing 
this plate, a circular pearl micrometer, 
or aplain diaphragm, may be substituted. 
Thus the same eye-piece becomes avail- 
able for several purposes. 

Fig. 4 represents the eve-piece. The 
endless screw is contained in the box A, 
and the dotted lines show the racking of 
the diaphragm tube, and the micrometer 
secured to its plate and curved by the 
two screws B B. 

Fig. 5 represents the pearl slip, and 
its plate, removed from the eye-piece. 
B B are the two flat-headed screws 
which confine and give the requisite cur- 
vature to the micrometer ; a a the two 
holes for the insertion of screws for the 
purpose of attaching it to the diaphragm 
tube. 


No. 4 . — Improvement on Davy's Electrical Telegraph. 
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THE CORNHILL CLOCK. 


Your correspondent, Mr. Davy, some- 
time since, described what he considered 
to be the principle of the electrical tele- 
graph exhibiting at Exeter Hall (see No. 
758). I was induced to make a small 
model according to his plan, which I 
found fully to answer. Since then I 
have made the following alterations, by 
which nine letters may be shown with 
only one needle and one coil. The top 
of the box, in which the needle, &c. are 
enclosed, is pierced with three sets of 
three holes each, and numbered 1,2, 3, 
as in figure 6. Below this is the needle 
carrying a disc pierced with three 
holes, which correspond with one row 
of the aperture above, viz. 1, 2, 3. 
Under the needle is another disc, hav- 


rl. G. H. I 

ing the letters « F. D. E. > in 

Lc. A. B.J 


position 


exactly corresponding with the apertures 
in the upper aisc. Below this again is 
the coil. 

Now, when the needle is in one posi- 
tion, say its ordinary one, the letters 
A. D. G. will appear, — with polarity in 
the cod, C. F. 1., &c. By this con- 
struction, therefore, a saving may be ef- 
fected in coils, needles, &c., though a 
coil and needle will be required for in- 
timating to the person who is to read 
the words, what compartment he is to 
look at for the several letters ; some loss 
of time will also be occasioned. My ob- 

e ;, however, in contriving this, has 
n to make it an amusing experiment 
for a class. It may, perhaps, afford a 
hint which may be applied to more im- 
portant purposes. Other sets of letters 
could be added at different parts of the 
discs if required. 

Fig. 6 represents the top of the model 
of the electrical telegraph, with the sets 
of apertures I. II. III. 

Fig. 7, the disc, which is fixed to the 
needle with its apertures. 

Fig. 8, the disc beneath the needle, &c. 
upon which are the letters. 


walker's chimney-sweeping 

.MACHINE. 

Sir, — Having some time ago observed 
a paragraph in the newspapers relating 
to a legacy of 200/., stated to have been 
left by a lady to any person who should 
invent a machine, which would, to the 
satisfaction of the legislature, supersede 
the use of climbing-boys in chimney- 
sweeping, I set to work, (not that I had 


201 


much expectation that I should obtain 
the 200/., but for a love of mechanics, 
blended with the hope of being useful 
to the public) and devised apian of which 
the following is a description : — 

The machine consists of a rod com- 
posed of a number of lengths, formed 
of strips of whalebone or cane bound 
together. The brushes and scrapers are 
fixed at right angles to the top of this 
rod, and the handies of them are elastic, 
in order that they may contract or ex- 
tend, according to the size of the chim- 
ney they are used in. Beyond these 
brushes and scrapers, and forming a 
continuation of the principal rod, I place 
what I call a guide-rod, which is about 
10 feet long, made tapering to the end, 
like, and of the same materials as, a fish- 
ing-rod. On the top of this guide-rod 
there is a ball, to prevent any rough 
places or defects in the chimney stop- 
ping its passage upwards. The purpose 
of this guide-rod is, that when it comes 
to a sharp angle iii a chimney, it may 
bend up, and guide the brushes ana 
principal rod round the corner. Should 
it bend the wrong way, if the sweeper 
twists the machine, it will right itself. 

I leave you herewith a model, for 
your own inspection and satisfaction; 
and perhaps you will allow any of your 
readers who may desire so to do, to ex- 
amine it. 

I am, Sir, your obedient servant, 

Joseph Walker. 

May 22, 1838. 

THE CORNHILL CLOCK — ANOTHER 
METHOD OP PRODUCING MOTION 
WITHOUT APPARENT MECHANISM. 

Sir, — There have been two or three at- 
tempts described in the Mechanics* Maga- 
zine to account for the manner in which 
motion is communicated to the index of 
the clock now exhibiting in Savory's shop 
at Cornhill. I have not, myself, seen the 
clock, but I can hardly imagine that 
any of the expedients described by your 
correspondents, can be that which is re- 
sorted to ; setting aside their clumsiness, 
they all require the revolution of a large 
circle, unsupported by a central axis, 
which, in practice, would necessarily in- 
volve immense friction and require great 
power. In my opinion, a much more 
feasible plan might be modified from the 
acknowledged contrivance of the dial 
exhibited in the Polytechnic Institution, 
although its particular application, the 
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displayed, is clumsy and objectionable. 

Where the works of a watch are con- 
cealed in the feather part of an arrow, 
not only is a great counter-balancing 
weight rendered necessary at the pointed 
end, but also, a connecting Dar, or 
shaft, to transfer the motion to the centre. 
The following plan appears to me to be 
an obvious improvement, and quite ca- 
pable of producing all that is attributed 
to Savory* s clock, at least so far as the 
drawing in front of No. 795, Mechanics 9 
Magazine, represents it: — 

Take a small Geneva watch, (of which 
there are several scarcely bigger than a 
shilling,) divest it of its outer casing, 
dial, pendant, and hands, and let the 
place of the pendant be supplied by 
the shaft and point of an arrow, pro- 
portioned to the size of the dial to be 
used, and let the feather part be affixed 
diametrically opposite — it will then pre- 
sent the annexed appearance in which 
the watch is at a. 



Next, let abrass pipe which tightlv fits 
on the hour-hand arbor of the watch, be 
cemented into the centre of the glass 
dial, so as to be flush with its surface. 
If then the hour-hand arbor be inserted 
into the cemented pipe, the index will 
move round the dial once in twelve 
hours, correctly indicating the time. 
To wind up, the index may be un- 
fixed, if, as is usuailv the case, the 
winding arbor be on the face. There 
need then be no appearance of works or 
machinery to betray the contrivance, and 
the only weight necessary being in the 
centre, and equally distributed, the in- 
dex might be as light and delicate as 
could be desired. 

It is evident that there would be no 
difficulty in affixing a light index at the 
back of the transparent dial, by means of 
a central pipe, squared internally, to fit 
the minute-hand arbor of the watch, 
and long enough to pass through the 
cemented pipe and dial ; reaching to the 
minute-hand arbor, and affixing thereon. 
There would then be two indices, as in 
an ordinary clock, one for hours, and the 
other for minutes ; thus rendering exhi- 
bition much more wonderful and useful 
than Savory’s. 

Nautilus. 

Nov. 12, 1838. 


POSTSCRIPT, ON KINCLAVEN’S REPLY 
TO NAUTILUS. 

I perceive by your last Number 
that Kinclaven has shaken off* his “ long 
indisposition 99 (to attempt a reply, ne c’est 
past ). He labours hard again to invest 
the question in the mist, which it was 
the object of my communication of last 
June (No. 773) to dispel ; he does not 
make even an attempt to disprove either 
of the two simple positions on which the 
truth or falsehood of my proposition 
entirely hinges, (all the rest of my letter 
being merely a plain statement of un- 
disputed facts) mamely — 

Firstly, a : b : : T : t ; and, secondly. 


if ,0, ( 3 ^p- 


360 — b 


/360 __ 
T 


I 


t)- 


In the first page of his letter he 
writes thus : — “ I repeat that there is 
not a single known case in the solar 
system where qn equality exists between 

the astronomical expressions 


T t 


P-P 


and 


but, on the succeeding page he 


T — t 9 

says “ there is an equality between the 


expressions and 


T / 


f I allow 


T — t * 

it to be true. 9 ' — (vide pp. 83-84, No. 796.) 

This is only a small spice of the mess 
into which he is floundering, but as he 
promises a further communication, it 
would be a pity to spoil sport by inter- 
rupting him, until he has got over head 
and ears. I hope, however, that when 
he is convinced of his error, he will not 
again (as at page 245, vol. 27) limp off 
by sayipg it is “ not necessary 99 that two 
persons should agree about a simple 
matter of fact. 

Nautilus. 


METHOD OF FINDING THE CURVES OF 
THE TEETH OF WHEELS FOR MILL- 
WORK. 


Sir, — For the purpose of giving a ge- 
neral explanation of the method, a par- 
ticular case of which was described in 
No. 752, let it be required to find the 
form of the curved part of the tooth of a 
spur-wheel, A, of any diameter, which is 
to work with another wheel, B, of any 
diameter, either greater, equal to, or less 


Digitized by 


Google 



METHOD OP FINDING THE CURVES OF TBRTH OF WHRBL8 FOR MILL-WORK. 103 


than the diameter of A; the part of the 
tooth that is within the pitch line of each 
wheel being formed by radial lines in the 
usual manner. 



mi-circle half the diameter of the pitch 
line of B, touching the pitch line of A 
and the centre of B. 

From the centre of A, and with a 
radius equal to that of the ends of the 
teeth of A, intersect the semi-circle at the 
point d. 

Through the point d, and the centre 
of B, draw a radial line cutting the pitch 
line of B in the point i. 

From the point a, where the pitch 
lines of A and B intersect the straight 
line, set off an arc, a e, upon the pitch 
line of A, equal in length to the arc a i. 
(This may be done by stepping, or by a 
method I shall describe hereafter.) 

Draw an indefinite straight line through 
the points d a. 

Raise a perpendicular P to the points 
d and e, midway between them. 

The point n, in which P cuts d a, is 
the centre from which to strike the curved 
part of the tooth, with a radius n d or 
n e, whether n is within or without , or 
upon the pitch line. 

I have said enough of “ dropping the 
line'’ in No. 752. 

If several pinions of various diameters 
are required to work correctly with the 
same wheel, the object may be effected 
by making the teeth of the wheel, or 
tnose of some or all of the pinions, 
curved within the pitch lines as well as 
without; for it is demonstrated by 
writers on this subject that, if the epi- 


cycloid without the pitch line of one 
wheel, is formed by the same generating 
circle as the epicycloid within the pitch 
line of the other, the wheels will work 
correctly together. But it is not desi- 
rable that any of the teeth should be 
thinner at the root, than they would be 
if formed by radial lines s and therefore 
it is best to form the teeth of the wheel, 
and smallest pinion, by radial lines 
within the pitch lines, and by such 
curves without the pitch lines as if they 
alone were to work together; and to 
form that part of the tooth that is without 
the pitch line of each of the other pinions, 
as if it alone were to work with the 
wheel; and then to find the curve of 
that part of the tooth that is within the 
pitch line of each of the pinions except 
the smallest, in the following maimer; — 
Fig. 2. 



within the pitch line as the ends of the 
teeth of the wheel it works with are 
without their own pitch line. 

On the line a h , draw a circle half the 
diameter of the pitch line of the smallest 
pinion, touching p in a, and cutting r 
in d. 

Set off an arc a e , equal in length to 
the arc a d t and draw a tangent e n to 
the pitch line p at the point e. 

Raise a perpendicular P to the points 
d and e midway between them. 

The point n, in which P cuts e n, is the 
centre from which to strike the part of 
the tooth within the pitch line, with a 
radius » d or n e. 
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In practice, the radial line will, in most 
cases, be sufficiently accurate, and will 
be preferred on account of its easy exe- 
cution; but I have given this method 
because some writers attribute great im- 
portance to pinions of various diameters 
working correctly with the same wheel ; 
and this is a close approximation to cor- 
rectness with circular curves. 

Yours, &c. 

C. G. Jarvis. 

Nor. 12, 1838. 

In my paper in No. 752, line 21, for 
n to, read p to. 


IMPROVEMENTS IN WATER-CLOSETS. 

Sir, — From the sweeping remark of 
“ Z.” (at page 83 of your last Number) 
that “ the intricacy of water-closet ma- 
chinery in the plans upon which they 
have hitherto been fitted, has been a 
great drawback upon the comfort of 
these conveniences,” it would seem as if 
he was desirous of leading your readers 
to suppose that there are no exceptions 
— that all plans are " intricate, &c.” 
save and except the patent water-closet, 
erroneously stated to have been invented 
by Mr. Roe. 

It is somewhat singular, that “ Z.” 
has so very briefly noticed the gist of 
Mr. Roe’s plan, which is the rim or 
recess G (vide engraving, p. 83,) at the 
upper part of the basin, which performs 
the office of a box-valve by allowing a 
proper quantity of water to enter and 
remain in the basin, after the supply 
has been shut off by turning the stop- 
cock D. It must be admitted that there 
is considerable simplicity in the plan of 
the water-closet brought out by Mr. Roe, 
and described at page 83 ; but there is 
also much fallacy in ascribing certain 
defects to “ all the old and intricate ap- 
paratus,” and making an empty parade 
of “ spring-boards, springs and such 
like,” while the new plan is equally open 
to objections. It is true that “ wires, 
cranks, and box-valves are dispensed 
with” — but we have, instead, a cock, 
which, however well made and perfect 
at first, is sure to become worn in a com- 
paratively short space of time, and will 
leak in proportion to the pressure of the 
superincumbent column of water. By 
means of box-valves the water is shut off 
within the cistern, but in Mr. Roe’s 


plan, the whole length of pipe from the 
cistern to the closet, which in some sit- 
uations will be considerable, is exposed 
to a continual pressure, and is liable to 
burst by the sudden closing of the cock, 
or from the effects of frost in winter, 
when “ a whole house may be flooded 
with water, and furniture damaged or 
destroyed.” In the event of a valve 
leaking within the cistern, the only in- 
convenience is the loss of a little water, 
which escapes without annoyance through 
the usual channel ; but a leak in any part of 
" the apparatus in the closet” is likely to 
be attended with serious additional incon- 
venience, so that what is considered by 
“ Z.” as one particular advantage of this 
plan, strikes me as being a particular 
disadvantage. I am at a loss to under- 
stand how Mr. Roe’s water-closet is free 
from the objection made by “ Z. ” to all 
others, viz. that " upon any part getting 
out of order, no one but a practical 
plumber understands the various con- 
nections,” and is capable of restoring 
the apparatus to its pristine perfection ! 

For my own part, I am free to confess 
that I entertain a strong objection to all 
water-closets supplied from “ cisterns 
high enough to produce a strong cur- 
rent of water,” as I well know they are 
all liable at times to cause a waste of 
water, and in this respect, by the bye, 
Mr. Roe’s plan surpasses all others ; 
let any person, either from ignorance or 
with a mischievous intention, keep the 
handle elevated, the consequence will be 
the running to waste of the water with 
very great rapidity. 

I have seen but one plan that comes 
up to my ideas of propriety on this sub- 
ject, and that is the water-closet of 
Messrs. Lambert and Son, which draws 
a supply of water from a cistern beneath 
the closet , by means of one of their 
double-acting pumps. The raising of 
the handle injects a stream of water to 
wash away the contents of the basin. 
On depressing it, a second stream of 
water enters and remains in the basin. 
In this plan th^jre can be no great waste 
of water, except wilfully, and then only 
by dint of continued personal exertion. 
Messrs. Lambert’s contrivance was no- 
ticed by Mr. Wm. Baddeley (at page 83 
of your 27th volume) who very justly 
observed that, “the water being raised 
by the party using the closet, is used 
in the exact quantity , and at the precise 
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time , it is required, thereby most effec- 
tually preventing both loss of labour 
and waste of water.” 

I am, Sir, 

Your obliged humble servant, 

Z. Z. 

London, Nov. 11, 1838. 


SMOKE-CONSUMING FURNACES. — PHI- 
LOSOPHY OF HUMAN FOOD, ETC. 
Sir,— In my note to you respecting 
iron steam ships I omitted adverting to 
one point of the subject which is at pre- 
sent exciting some attention, I allude to 
the perfecting the process of combustion, 
and thus getting rid of smoke by con- 
verting it into fuel. I do not calculate 
much on the amount of economical sav- 
ing of fuel in this matter, for the princi- 
pal loss may be roughly estimated by the 
volume of smoke, and it would take a 
large number of cubic feet of smoke to 
compress into the bulk and weight of a 
ton of coals. The amount of combusti- 
ble matter escaping in the form of invi- 
sible gas must be very small. The great 
loss sustained is in the want of proper 
economy in using the heat evolved from 
the coals ; roasting the stokers alive in- 
stead of producing steam with it. But 
there are sufficient reasons of another 
kind to make it desirable to consume 
the smoke — cleanliness and beauty. 

If the combustion of the smoke could 
be accomplished by means of the waste 
steam of the engine the matter would be 
simple enough, but to rob the engine of 
its working power is a manifest mischief. 
There is one great principle to be at- 
tended to in all projects for smoke con- 
suming ; it is to make all the smoke pass 
through a stratum of burning fuel suffi- 
ciently hot to flash it into flame. This 
rinciple was adopted several years back 
y Mr. Cutler, in what he denominated a 
gas stove. The bottom or fire-bars frame 
of a common register stove was made to 
rise and fall by means of a cog-wheel 
and endless chain, in an iron box be- 
neath. The grating being sunk to the 
extreme depth, the whole box was filled 
with small coal to the ordinary level ; on 
this the fire was made, ana the coals 
gradually heating below, all the smoke 
and gas evolved was converted into flame 
as fast as produced. Chimneys used with 
this stove did not require sweeping above 
once in two or three years. As the fire 


burned downwards the grate was gra- 

S 1 " raised by means of a winch 
s, till the whole of the coals were 
burned. The disadvantages of this stove 
were, that if the coals happened to be 
exhausted in the day time or before bed 
time, it was necessary to fill the box with 
coals again, and to re-light the fire. There 
were no simple means of re-charging. 
The stove went out of use, probably on 
this account. A simple mode of retain- 
ing all these advantages without the dis- 
advantages would have been to place the 
magazine of coals in the two side jambs 
of the register, — a large space at present 
quite useless. The feeding place for the 
coals would be a close-fitting door on 
each side the mouths of the hoppers, if 
I may so call them, opening into the fire. 
By this mode the gas would be distilled 
and burn in passing through the fire. 
The application of the poker from time 
to time would remove the coke from the 
mouths of the hoppers to the middle of 
the grate. 

I do not conceive that it would be dif- 
ficult to feed the fires of marine engines 
by means of hoppers placed in a similar 
manner. The coals might fall down 
pipes in the form of a segmental curve, 
to arrest their too rapid descent, and a 
stoking rod passed through them occa- 
sionally would aid them when required, 
without any current of cold air getting 
in to chill the furnace and lower the 
steam ; or a piston might be applied to 
force them on. These coals would have 
their ; gas distilled and burned previous to 
reaching the furnace bars, and a stoking 
rod introduced through a small hole in 
the furnace door would be sufficient to 
thrust the coke forward or draw it back. 
By this process the stokers would be 
saved from the effects of the radiant 
heat. The idea is a crude one, but if it 
incites any one to work out the princi- 
ple in practice, it may become of value. 
The hoppers might be surrounded by 
water to prevent their burning. 

In your last week’s Number Mr. Bad- 
deley states that it is a recognised philo- 
sophic principle that life cannot be sup- 
ported by any nutriment but living mat- 
ter, or that which has been living matter. 
To this I must still rejoin, that philoso- 
phy is not yet a perfect science. We do 
not, I believe, convert actual life to the 
purposes of food, except in the two cases 
ofschool-boys swallowing live frogs, and 
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grown people swallowing live oysters, if 
indeed, in the latter case, the life of the 
oyster be not extinguished by forcing 
open. Living beings, whether animals 
or vegetables, are but chemical composi- 
tions with life superadded, and if the life 
be taken away, they still remain chemical 
compositions, till decomposition takes 
place. The marble rock is but a con- 
geries of living beings or their exuviae, 
and the milk which nourishes the human 
infant carries in its current portions of the 
marble rock, without which bones would 
not be. The coal which feeds our fires 
is but the exuviae of forests, and they 
again are but the representatives of the 
sun’s rays. It is a known fact that the 
gases contribute largely to the increase 
as well as diminution of human bodies, 
according as they be wholesome or 
unwholesome. Witness butchers, and 
butchers’ wives, and sons and daughters. 
It is said that the gases of meat promote 
their fulness and health. Yet, surely, 
these gases are not living matter. But 
to return to the opinion of the philoso- 
phers; there is a living philosopher, 
Humboldt, who has recorded that cer- 
tain tribes of Indians, dwelling on the 
banks of the Onnow, do, during certain 
periods of the year, subsist on a white 
earth which they dig up. It is not to 
the purpose to say that they live poorly 
on it ; they do iive, and the fact is sub- 
stantiated that man may subsist on inor- 
ganic matter. To say that organized 
matter is better for him is merely to 
assert that man’s skill is yet imperfect. 
The truth is, that all nature is a series of 
gradations. We scarcely know where 
the stone ends and the vegetable begins, 
or where the vegetable ends and the ani- 
mal begins. The mushroom furnishes 
a food strongly resembling animal mat- 
ter, and so does the olive. There is nu- 
triment in heat, or why does warm food 
please us and satisfy us better than cold ? 
Why do we eat less in warm weather than 
in cold? I may be told that heat is 
merely an assimilater. Well, then, the 
heat assimilates and becomes part and 
parcel of the nutriment. All the ingre- 
dients of which the human body is com- 
posed are to be found in inorganic mat- 
ter. Our chemistry is at fault if we can- 
not use the ingredients, whatever source 
they may be derived from. 

I remain. Sir, yours, &c. 

Junius Rsdivivus. 


REMARKS ON HALL’S, BELL’S, IVI- 

son’s, and other plans for 

CONSUMING SMOKE AND SAVING 

FUEL IN STEAM-ENGINE FURNACES. 

Sir, — The many contradictory state- 
ments that have been circulated respect- 
ing several recent projects for econo- 
mising fuel in steam-engines, induces me 
to forward to you a few observations, 
which you may perhaps deem worthy of 
insertion in your Magazine. 

Bell’s patent has for its object the con 
sumption of smoke and economy of fuel, 
by supplying heated air to the furnace, in- 
stead of air at the ordinary temperature of 
the atmosphere. An iron pipe is placed in 
the furnace, through which the air for 
maintaining the combustion of the fuel 
passes. Tne air is thus raised to a high 
temperature, say 600° or 800°, and whilst 
at this high temperature it is passed 
through flues in the boiler, by which its 
temperature is diminished to nearly the 
boiling point of water, when it enters the 
ash-pit, and passing up through the bars 
maintains the combustion of the fuel. 
Now, smoke, it may be mentioned, is the 
product of imperfect combustion, caused 
eitherby the want of oxygen or the want of 
heat. If air be admitted to a flame in 
deficient quantity, smoke is produced, 
because the hyarogen of the burning 
body will monopolize the oxygen, ana 
the carbon, having no oxygen wherewith 
to combine, will be thrown off uncon- 
sumed, in the form of soot. If the tempe- 
rature of the flame be artificially lowered, 
then there will cease to be a sufficiency 
of heat for the ignition of the carbon, 
which will therefore be again thrown off in 
the form of soot. It is from this cause that 
a long wick causes a candle to smoke ; 
the radiation of heat from the wick re- 
duces so much the temperature of the 
flame that after the volatilization of the 
wax, or tallow, there is too little heat left 
to ignite the carbon. 

The combustion of smoke, by the ad- 
mission of an extra supply of air into the 
furnace, holds out specious promises of 
success $ but, although numerous modi- 
fications of the principle have been tried, 
none that I am aware of has been en- 
tirely successful. The most common 
arrangement is to have air-valves at the 
bridge, through which a sufficiency of air 
is aamitted to effect the combustion of 
the smoke ; but the difficulty of adjust- 
ing these valves to suit all the varying 
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conditions of the fire is such, that it has 
been found altogether unmanageable in 
practice. Mr. Bell supports the com- 
bustion of the fuel in his furnace by 
heated instead of cold air, but many of 
his predecessors have done the same 
thing, and some of them have done it in 
a much better way. The admission of 
heated air below the furnace bars will not 
effect the combustion of the smoke, be- 
cause, before it reaches the flame by 
which the smoke is produced, all its 
oxygen has been appropriated by the 
lower or coaky stratum of the fire. To 
remedy this evil Mr. Bell admits air 
above the bars as well as beneath them, 
by which means hot air is introduced 
directly to the flame, the spot where its 
presence is required. This is an in- 
genious and judicious arrangement, but 
I suspect it is one to which Mr. Bell has 
no legitimate title. In a patent, sealed 
by Mr. Hall, of Basford, in 1836, this 
very same principle is clearly developed, 
and forms, indeed, the main feature of 
the patent. If smoke be caused either 
by the want of oxygen, or the want of 
heat, as this is the only principle that 
can supply both deficiencies — it is the 
only principle by which smoke can be 
expected to be efficiently and advan- 
tageously consumed — it has the advan- 
tage, too, of extreme simplicity. Indeed, 
it appears to possess every desirable qua- 
lity, and it can hardly be doubted, that 
with fair play, and with the advan- 
tage of the improvements in the de- 
tails of the plan which experience always 
suggests, it will become eminently suc- 
cessful.* 

Ivison’s patent is for the admission 
of a jet of steam into the furnace above 


* It is extraordinary that this patent of Mr. 
Hall's has not been more generally adopted, but the 
probability is that it is but little known. It cer- 
tainly is deserving of greater publicity and more 
rigorous prosecution, else it will be caught up and 
appropriated by others, who will then reap the ad- 
vantage. And in all matters where the judgment 
of the public is appealed to, it is a great point 
gained to have the start of all competitors ; it is im- 
portant that the attention of the public should be 
arrested, when it is unoccupied with the contempla- 
tion of any similar project. Bell's and Ivison's 
plans may already be said to have died a natural 
death 5 the public curiosity is sated — the public in- 
terest is extinguished. Now, therefore, is Mr. 
Hall's time for pushing his inventions into notice, 
before some new aspirant for public attention steps 
in before him, throws his plans into the shade, and 
perhaps by the production of some passable, though 
less perfect, plan, renders Mr. Hall’s inventions un- 
necessary, or even unimportant. 


the bars. Steam is composed of oxygen 
and hydrogen, and it is supposed that 
the steam is decomposed, the oxygen 
combining with the uncombined carbon 
of the smoke, and forming carbonic oxide, 
setting hydrogen free. It is not impro- 
bable that such a decomposition really 
takes place ; but, even although it does, 
what is the advantage ? The hydrogen 
and carbonic oxide immediately on their 
formation will mix with the carbonic 
acid, resulting from the combustion of 
the coal, and form with it an incombusti- 
ble mixture. The smoke, therefore, is 
not in reality burned, but is merely ren- 
dered invisible, and therefore no superior 
heating efficacy can be expected to result 
from the process. But even supposing 
that the gases produced by the combina- 
tion of the steam with the smoke were 
burned, in what way could the supply of 
steam be made always proportionate to 
the ever-varying production of smoke, 
so that there might neither be excess nor 
deficiency? There will generally be 
either too much or too little steam ad- 
mitted, which will occasion either a pro- 
duction of smoke or a waste of fuel. 

Taken in the gross Ivison’s plan does 
not occasion a saving of fuel, but rather 
an increased consumption. A tenth of 
the steam produced by the boiler is in- 
jected into the furnace, which of course 
occasions a direct loss of one-tenth of 
the fuel, without economy or conpensa- 
tion. The fierce draught, too, caused 
by the steam, is verv severe upon the 
furnace bars. The plan has been now 
applied to many furnaces, but in no 
single instance could I learn that there 
had been a saving in fuel, and almost in 
every instance the furnace bars were 
speedily destroyed. 

But whatever be the merits or defects 
of Mr. Ivison’s patent, he can hardly be 
held deserving of praise for the one, or 
of censure for the other. 

The plan of admitting steam into a 
furnace as a remedy for smoke was not ori- 
ginated by Ivison ; it has been long known 
and often practised, but it has as often 
been thrown aside, as effecting no economy 
of fuel, but rather an increased consump- 
tion, wasfound to result from the process. 
In 1827 the Messrs. Nasmyth, two in- 
genious young engineers of Edinburgh, 
applied steam as a preventive for 
smoke, in the Edinburgh gas works, and 
their object, which was merely the pre- 
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vention of smoke, they effectually at- 
tained, but there was no saving of fuel. 
In 1834 the effect of a jet of steam, ad- 
mitted above the bars in the manner 
practised by Mr. Ivison, was tried in 
the furnaces of a steam vessel, on the 
Clyde, but no benefit was found to re- 
sult from its employment. 

Mr. Williams, of Liverpool, has re- 
cently taken out a patent for using com- 
pressed peat, or peat saturated with coal 
tar, instead of coal as fuel. But wherein 
resides the novelty of the advantage of 
this process? Was the compression of 
peat originated by Mr. Williams, or does 
ne imagine that his manufactured fuel 
can be procured as cheaply as peat, 
which is already compressed and satu- 
rated with bitumen in the great labora- 
tory of nature? Mr. Kingston, of Wool- 
wich, has also proposed the manufacture 
of an artificial fuel, by mixing coal dust 
and coal tar. I am at a loss to divine in 
what respect either this or the preceding 
kind of fuel can be superior to coal. 
They are both, indeed, artificial coal, 
produced with more trouble and greater 
expense than common coal, and they do 
not possess a single advantage that I can 
discover to entitle them to a preference. 

I may sum up what has been advanced 
in a few words. Of the various schemes 
for saving fuel that have of late been so 
much agitated, there is not one that is 
free from many serious objections, nor 
is there one (if we except Hall’s) in 
which the endeavours of the inventor 
seem to have been pointed in the right 
direction. The prevention of smoke is 
the necessary precursor of the economi- 
zation of fuel, but economy of fuel is 
not the necessary sequence of the pre- 
vention of smoke. Tne want of an effi- 
cient means of achieving both these ob- 
jects is one that has yet to be supplied, 
the public expectation has yet to be ful- 
filled ; and he who appears first in the 
field, and secures the precedency of his 
compeers; he who avails himself of the 
flood-tide of expectation, which is now 
at its highest, will assuredly be led on to 
fame and fortune. 

I am. Sir, 

Your obedient servant, 
William Field Henderson. 

Dundee, Nov. 12, 1838. 


VARIOUS MODES OF BOOKBINDING. 

Bookbinding is the art of sewing together 
the sheets of a book, and securing them with 
a back and side boards. Binding is dis- 
tinguished from stitching, which is merely 
sewing the leaves without bands or backs ; 
and from half-binding, which consists in 
securing the back only with leather, the 
pasteboard sides being covered with blue or 
marble paper ; whereas in binding, both the 
back and the sides are covered with leather. 

Bookbinding, according to the present 
mode, is performed in the following man- 
ner : — The sheets are first folded into a cer- 
tain number of leaves, according to the 
form in which the book is to appear ; viz. 
two leaves for folios, four for quartos, eight 
for octavos, twelve for duodecimos, &c. 
This is done with a slip of ivory or boxwood, 
called a folding stick ; and in the arrange- 
ment of the sheets the workmen are 
directed by the catch- words and signatures 
at the bottom of the pages. When the 
leaves are thus folded and arranged in pro- 
per order, they are usually beaten upon a 
stone with a heavy hammer, to make them 
solid and smooth, and are then condensed 
in a press. After this preparation they are 
sewed in a sewing press, upon cords or 
packthreads called bands, which are kept at 
a proper distance from each other, by draw- 
ing a thread through the middle of each 
sheet, and turning it round each band, be- 
ginning with the first and proceeding to the 
last. The number of bands is generally six 
for folios, and five for quartos, or any smaller 
size. The backs are now glued, and the 
ends of the bands are opened, and scraped 
with a knife, that they may be more con- 
veniently fixed to the pasteboard sides ; 
after which the back is turned with a ham- 
mer, the book bing fixed in a press between 
boards, called backing-boards, in order to 
make a groove for admitting the pasteboard 
sides. When these sides are applied holes are 
made in them for drawing the bands through, 
the superfluous ends are cut off, and the parts 
are hammered smooth. The book is next 
pressed for cutting ; which is done by a par- 
ticular machine called the plough, to which 
is attached a knife. See the figures and 
descriptions itrfra. It is then put into a press 
called the cutting press, betwixt two boards, 
one of which lies even with the press, for 
the knife to run upon ; and the other above 
for the knife to cut against. After this the 
pasteboards are cut square with a pair of 
iron shears ; and last of all, the colours are 
sprinkled on the edges of the leaves, with a 
brush made of hog’s bristles; the brush 
being held in the one hand, and the hair 
moved with the other. 

Different kinds of binding are distinguished 
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by different names, such as law binding, 
marble binding, French binding, Dutch bind- 
ing, &c. In Dutch binding, the backs are 
vellum. In French binding a slip of parch- 
ment is applied over the back between each 
band, and the ends are pasted upon the in- 
side of each pasteboard. This indorsing, as 
it is called, is peculiar to the French binders ; 
who are enjoined, by special ordonnance , to 
back their books with parchment. The 
parchment is applied in the press, after the 
back has been grated to make the paste 
hold. The Italians still bind in a coarse 
thick paper, and this they call binding alia 
rustica. It is extremely inconvenient, as it 
is liable to wear without particular care. 

A patent was obtained in 1799 by Messrs. 
John and Joseph Williams, stationers in 
London, for an improved method of binding 
books of every description. The improve- 
ment consists of a back, in any curved form, 
turned a little at the edges ; and made of 
iron, steel, copper, brass, tin, or of ivory, 
bone, wood, vellum, or, in short, any mate- 
rial of sufficient firmness. This back is put 
on the book before it is bound, so as just to 
cover without pressing the edges ; and the 
advantage of it is that it prevents the book, 
when opened, from spreading on either side, 
and causes it to rise in any part to nearly a 
level surface. In this method of binding 
the sheets are prepared in the usual manner, 
then sewed on vellum slips, glued, cut, 
clothed, and boarded, or half boarded ; the 
firm back is then fastened to the sides by 
vellum drawn through holes, or secured by 
inclosing it in vellum or ferret wrappers, or 
other materials pasted down upon the boards, 
or drawn through them. 

A patent was likewise obtained in 1800 
by Mr. Ebenezer Palmer, a London sta- 
tioner, for an improved way of binding 
books, particularly merchants' account- 
books. This improvement has been de- 
scribed as follows : — Let several small bars 
of metal be provided about the thickness of 
a shilling or more, according to the size and 
thickness of the book ; the length of each 
bar being from half an inch to several inches, 
in proportion to the strength required in the 
back of the book. At each end of every 
bar let a pivot be made of different lengths, 
to correspond to the thickness of two links 
which they are to receive. Each link must 
be made in an oval form, and contain two 
holes proportioned to the size of the pivots, 
these links to be the same metal as the hinge, 
and each of them nearly equal in length to 
the width of two bars. The links are then to 
be riveted on the pivots, each pivot receiving 
two of them, and thus holding the hinge to- 
gether, on the principle of a link-chain or 


hinge. There must be two holes or more of 
different sizes, as may be required, on each 
bar of the hinge or chain; by means of 
these holes each section of the book is 
strongly fastened to the hinge which ope- 
rates with the back of the book, when bound, 
in such a manner as to make the different 
sections parallel with each other, and thus 
admit writing without inconvenience on the 
ruled lines, close to the back. 

The leather used in covering books is 
prepared and applied as follows: — Being 
first moistened in water, it is cut to the size 
of the book, and the thickness of the edge 
is paired off on a marble stone. It is next 
smeared over with paste made of wheat 
flour, stretched over the pasteboard on the 
outside, and doubled over the edges within. 
The book is then corded, that is, bound 
firmly betwixt two boards, to make the 
cover stick strongly to the pasteboard and 
the back ; on the exact performance of which 
the neatness of the book in a great measure 
depends. The back is then warmed at the 
fire to soften the glue, and the leather is 
rubbed down with a bodkin or folding stick, 
to set and fix it close to the back of the 
book. It is now set to dry, and when dry 
the boards are removed ; the book is then 
washed or sprinkled over with a little paste 
and water, the edges and squares blacked 
with ink, and then sprinkled fine with a 
brush, by striking it against the hand or a 
stick ; or with large spots, by being mixed 
with solution of green vitrol, which is called 
marbling. Two blank leaves are then pasted 
down to the cover, and the leaves, when dry, 
are burnished in the press, and the cover 
rolled on the edges. The cover is now 
glazed twice with the white of an egg, fil- 
leted, and last of all polished, by passing a 
hot iron over the glazed colour. 

The employment in bookbinding of a 
rolling press for smoothing and condensing 
the leaves, instead of the hammering which 
books have usually received, is an improve- 
ment introduced several years ago into the 
trade by Mr. W. Burn. His press consists 
of two iron cylinders about a foot in dia- 
meter, adjustable in the usual way, by means 
of a screw, and put in motion by the power 
of one man, or of two if need be, applied to 
one or two winch-handles. In front of the 
press sits a boy who gathers the sheets into 
packets, by placing two, three, or four upon 
a piece of tin plate of the same size, and cover- 
ing them with another piece of tin plate, 
and thus proceeding by alternating tin plates 
and bundles of sheets till a sufficient quantity 
have been put together, which will depend 
on the stiffness and thickness of the paper. 
The packet is then passed between the rol- 
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lers, and received by the man who turns the 
winch, and who has time to lay the sheets 
on one side, and to hand over the tin plates 
by the time that the boy has prepared a 
second packet. A minion bible may be 
passed through the press in one minute, 
whereas the time necessary to beat it would 
be twenty minutes. It is not, however, 
merely a saving of time that is gained by 
the use of the rolling press ; the paper is 
made smoother than it would have been by 
beating, and the compression is so much 
greater, that a rolled book will be reduced 
to about five-sixths of the thickness of the 
same book if beaten. A shelf, therefore, 
that will hold fifty books bound in the usual 
way would hold nearly sixty of those bound 
in this manner, a circumstance of no small 
importance, when it is considered how large 
a space even a moderate library occupies, 
and that book cases are an expensive article 
of furniture, the rolling press is now sub- 
stituted for the hammer by several consider- 
able bookbinders. 

One of the greatest improvements ever 
made in bookbinding is, apparently, that 
for which Mr. William Hancock has very 
recently obtained a patent. After folding 
the sheets in double leaves, he places them 
vertically, with the edges forming the back 
of the book downwards in a concave mould, 
of such rounded or semi-cylindrical shape 
as the back of the book is intended to have. 
The mould for this purpose consists of two 
parallel upright boards, set apart upon a 
cradle frame, each having a portion or por- 
tions cut out vertically, somewhat deeper 
than the breadth of the book, but of a 
width nearly equal to its thickness before it 
is pressed. One of these upright boards 
may be slidden nearer to or farther from its 
fellow, by means of a guide bar, attached to 
the sole of the cradle. Thus the distance 
between the concave bed of the two vertical 
slots in which the book rests, may be varied 
according to the length of the leaves. In 
all cases about one-fourth of the length of 
the book at each end projects beyond the 
board, so that one half rests between the 
two boards. Two or three packthreads are 
now bound round the leaves thus arranged, 
from top to bottom of the page in different 
lines, in order to preserve the form given 
to the back of the mould in which it lay. 
The book is next subjected to the action of 
the press. The back, which is left project- 
ing very slightly in front, is then smeared 
careftilly by the fingers with a solution of 
caoutchouc, whereby each paper-edge re- 
ceives a small portion of the cement. In a 
few hours it is sufficiently dry to take ano- 
nother coat of a somewhat stronger caout- 


chouc solution. In forty-eight hours, four 
applications of the caoutchouc may be made 
and dried. The back and the adjoining part 
of the sides are next covered with the usual 
band or fillet of cloth, glued on with caout- 
chouc ; after which the book is ready to 
have the boards attached, and to be covered 
with leather or parchment as may be desired. 

We thus see that Mr. Hancock dispenses 
entirely with the operations of stitching, 
sewing, sawing-in, hammering the back, or 
the use of paste and glue. Instead of leaves 
attached by thread stitches at two or three 
points, we have them agglutinated securely 
along their whole length. Books bound in 
this way open so perfetly flat upon a table 
without strain or resilience, that they are 
equally comfortable to the student, the mu- 
sician, and ther merchant. The caoutchouc 
cement moreover being repulsive to insects, 
and not effected by humidity, gives this 
mode of binding a great superiority over the 
old method with paste or glue, which at- 
tracted the ravages of the moth, and in 
damp situations allowed the book to fall to 
pieces. For engravings, atlasses, and led- 
gers, thii binding is admirably adapted, be- 
cause it allows the pages to be displayed 
most freely, without the risk of dislocating 
the volume ; but for security, three or four 
stitehes should be made. The leaves of 
music-books bound with caoutchouc, when 
turned over, lie flat at their whole extent, as 
if in loose sheets, and do not torment the 
musician like the leaves of the ordinary 
books, which are so ready to spring back 
again. Manuscripts and collections of let- 
ters which happen to have little or no margin 
left at the back for stitching them by, may 
be bound by Mr. Hancock’s plan without 
the least eucroachment upon the writing. 
The thickest ledgers thus bound, open as 
easily as paper in quire, and may be written 
on up to the innermost margin of the book 
without the least inconvenience. 

Having inspected various specimens of 
Mr. Hancock’s workmanship, I willingly 
bear testimony to the truth of the preceding 
statement. 

Cloth-binding . — Nothing places in so strik- 
ing a point of view the superior taste, judg- 
ment, and resources of London tradesmen 
over those of the rest of the world, than the ex- 
tensive substitution which they have recently 
made of embosed silks and calicoes for leather 
in the binding of books. In old libraries, 
cloth-covered boards indeed may occasion- 
ally be seen, but they have the meanest as- 
pect, and are no more to be compared with 
our modern cloth-binding, than the jupon 
of a trull, with the ballet dress of Taglioni. 
The silk or calico may be dyed of any shade 
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which use or fancy may require, impressed 
with gold or silver foil in every form, and 
variegated by ornaments in relief, copied 
from the most beautiful productions in na- 
ture. This new style of binding is dis- 
tinguished not more for its durability, ele- 
gance, and variety, than for the economy 
and dispatch with which it ushers the off- 
spring of intellect into the world. For ex- 
ample, should a house eminent in this line, 
such as that of Westleys, Friar-street, Doc- 
tors’- Commons, receive 5000 volumes from 
Messrs. Longman & Co. upon Monday 
morning, they can have them all ready for 
publication, within the incredibly short period 
of two days; being far sooner than they 
could have rudely boarded them upon the 
former plan. The reduction of price is not 
the least advantage incident to the new me- 
thod, amounting to fully 50 per cent, upon 
that with leather. 

The dyed cloth being cut by a pattern to 
the size suited to the volume, is passed ra- 
pidly through a roller press, between en- 
graved cylinders of hard steel, whereby it 
receives at once the impress characteristic 
of the back, and the sides, along with em- 
bossed designs over the surface in sharp re- 
lief. The cover thus rapidly fashioned, is 
as rapidly applied by paste to the stitched 
and pressed volume *, no time being lost in 
mutual adjustments ; since the steel rollers 
turn of the former, of a shape precisely 
adapted to the latter. Hard glazed and 
varnished calico is moreover much less an 
object of depredation to moths, and other 
insects, than ordinary leather has been 
found to be. — Dr. Ure’t Diet, of Arts, fyc. 


NOTES AND NOTICES. 

The “ Liverpool ” American Steamer. — Cork, 
Nov. 5. — As to the cause of the great consumption 
of fuel, I have but to confirm what was said before. 
The fault is in some of the flues or bridges, — I am 
not engineer enough to describe it technically ; but 
no one denies that, after the little pretence of an 
experiment to Dublin and back, and before starting 
for New York, an alteration was made in some of 
these avenues, by the removal of bricks or other- 
wise, to which, at least, an additional consumption 
of 7001b. the hour is immediately to be traced. This 
was unknown, it is said, to the company ; perhaps 
even to the agent. No matter. It is not unknown 
now ; at least it is not here denied. But here lies the 
fault ; the ship was got off in too great a hurry. It 
was inevitable, in such a flurry, to be absurdly punc- 
tual to a day, (which is the only apology I hear of,) 
that some deficiencies should occur. I hope it may 
prove a lesson to all candidates for Transatlantic 
navigation in future- At all events, the cause itself 
must not suffer on account of such a proceeding as 
this. You may feel some interest in knowing, what 
I hear frpm the best authority, that this company 
are having a depot of coals established at Fayal, for 


the greater security or comfort of their winter na- 
vigation. This, no doubt, may sometimes be a con- 
venience, though not one, I hope, necessary to be 
relied on, as that island, 1 believe, is at least 800 
miles out of the regular course, to the south. — 
P.S. Monday afternoon. — J ust as I expected. The 
Livereool has come into Cove from an “ experimen- 
tal trip,” — experimental on the re-alterations made 
here, which, of course, should have been made and 
tried at Liverpool. The result is “ highly satis- 
factory}” that is, the boat has made 185 miles in 
twenty-four hours, with a high wind all the way, 
and a head-wind part of it ; and this she has done 
with a consumption of thirty tone and a fraction. 
On the strength of this proceeding, such as it is, we 
shall leave port again early to-morrow. Mean- 
while, it is announced nearly, if not quite 700 tons 
of fuel will be on board, with which we have reason 
to be satisfied, especially as we are already a day or 
two on our way. Under these circumstances, and 
with a good boat, — being only seven inches deeper 
than before, — it will be strange if we cannot ac- 
complish the voyage. We hope to be in New York 
in eighteen days at the farthest. — Correspondent of 
Athenaeum. 

The Diagraphe. — The great invention of M. 
Gavard, the Diagraphe, perhaps the most ingenious 
instrument of the day, and the effect of which, by a 
well-combined system of pullies, levers, and power- 
ful lenses, is to make the point of the draftsman's 
encil follow the motion of the pupil of his eye, 
as been applied to the illustration'of this volume 
(Notices sur V Hotel de Cluny, et sur le Palais des 
Thermes, By M. Du Sommerard) with admirable 
success. The most delicate chasings of the works 
of Benveuuto Cellini, the finest carvings of a series 
of ebony or oaken cabinets, such as we believe are 
not to be met with in any other collection, could 
evidently have been only imperfectly represented 
without the aid of an instrument like this. As it is, 
however, they are given with the most mathematical 
exactness, and, therefore, are exceedingly bold and 
beautiful. — Foreign Quarterly Review. 

Polar Expeditions. — The favourite objection to 
Polar discovery has been, that, if we were to round 
the northern limit of America to-morrow, it might 
be impassable the day after, and for ever ; and that 
under no circumstances can it form a regular track 
for the merchant ships of England. Yet, how can 
we be assured that such a conjecture is true ? Who 
is to limit the inventions of man, or the faculties of 
Nature? Steam has already defied time and tide 
in the temperate zone ; why may not some invention, 
as applicable to the ice as steam is to the wave, 
sweep vessels across the Pole, with as much ease as 
boilers and paddle-wheels now carry them across the 
Equator ? Why may not the time come when the 
minerology of the Pole will both attract commerce 
and furnish the means of reaching itself by Thames 
wherries ? Why may not some mineral be disco- 
vered as attractive as the magnet, or as explosive as 
pulvis folminans, and manageable as steam, with 
ten times its power ? If any chemist will supply 
potassium for the experiment, we might go to the 
Pole burning or boiling the ice every league of the 
way before our keel. The chemists have already 
given us concentrated cold, why may we not expect 
them to discover concentrated fire? If they can 
give us at this moment as much of the essence of 
frost in a wine-glass as would congeal a hogshead of 
claret, a fact which is every day displayed at every 
itinerant lecture, is fire to be so much more unma- 
nageable, that we can never condense enough of it 
to thaw an iceberg ? The thing will be done yet, 
and we shall have parties of pleasure to the Pole ; 
Hudson's Bay itself but a larger and more crooked 
Serpentine river, and the Arctic Circle but a half- 
way house. With this chance before us, who is to 
despise discoveries, because they have not turnpikes 
and toll-houses already at every half mile ? — New 
Monthly Magazine. 
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Indelible Writing.— r p*e French^ Consul hi Pubtta, 
(says an Irish Paper,; has offered 36,000 f rapes 
(^1440) for paper on which writing cannot be 
obliterated. 

Temperahc*. Yeast— Sir,— In* your last Number 
I observe two receipts which may be very useful. 
Some time ago I heard of dry yeast , which I under- 
stood was Imported from Germany or Holland. I 
should be glad to know the manner of preparing 
it, or where it can be purchased. 

Nov. 10, 1838. C. C. C. C. 

Steam-Boats .— The following letter has been re- 
ceived by the Lord Provost of Glasgow from the 
Honourable Fox Maule, Under Secretary of State : 
— Whitehall, Nov. 2, 1838. My Lord — I am di- 
rected by Lord John Russell to acknowledge the 
receipt of your lordship's letter of the 26th of Oc- 
tober, forwarding a memorial from the parliamentary 
trustees for improving tjie navigation of the river 
Clyde, and enlarging the harbour of Glasgow ; and I 
am to inform your lordship that the recent acci- 
dents to steam-boats have been viewed with much 
concern by Lord John Russell, and he will carefully 
consider what measures are best calculated to pre- 
vent a recurrence of such calamities. I have the 
honour to be, my lord. your, lordship’s obedient 
servant, F. Maule.— The Lord Provost of Glasgow.' 

Huskisson*s Monument . — During the frost of last 
winter the marble tablet erected at Parkside, to the 
memory of the late Mr. Huskisson, was destroyed 
by the bank against which it was placed pressing 
too heavily against it. A new monument has re- 
cently been substituted for the old one, at the ex- 
pense of the shareholders of the Liverpool and 
Manchester Railway Company. 

Railways in Denmark . — Denmark is of all coun- 
tries the most unfortunately situated with regard 
to railways. In the mainland of Jutland there is 
not sufficient population and capital to justify the 
establishment of one— in the rich island of Seland 
the distances are so small, and water carriage so 
easily procured, that there again the new discovery 
is of no use. To crown all, there is one line in the 
Danish dominions the execution of which would be 
advantageous to commerce— that on the road from 
Hamburgh io Lubeck, which would connect the 
Germau Ocean and the Baltic Sea; but this line, if 
executed, would destroy the commerce of the Sound, 
and place Copenhagen up a sort of "no thorough- 
fare, " instead of in the highway of nations. Den- 
mark, therefore, is one of the few countries in which, 
amid the universal uproar around, a dead silence, 
interrupted only by an occasional whisper, prevails 
on the engrossing subject. 

The Austrian "Lloyds .” — England is not the only 
country in which speculation is sometimes carried 
a little too far. Among others the famous establish- 
ment called, in imitation of our own, the Austrian 
"Lloyds'' appears to have launched out too freely. 
At the last settlement of accounts a deficit of 
200,000 florins was found to exist, the shares which 
were lately quoted at 110, are in consequence now 
at 75, and the scale of the establishment is about to 
be reduced, and some of its undertakings given up 
altogether. Throughout Germany in general the 
railroad, and other schemes, appear to be at present 
under a cloud, and in France the case is almost the 
same. We are more sorry than surprised at this. 


Many of the railroads proposed in Germany were, 
from towns of little consequence to towns' of none, 
and where the capital was to come from in the first 
instance, or how it was to be repaid in the last, mm 
equally beyond the {origination of everybody Dut the 
projectors. The present check will only have the 
effect of killing off a few schemes which ought 
never to have been born ; those that are sound at 
core wiH weather the blight. 

Substitute for the Sun .— The newly-invented 
light of M. Gaudin, on which experiments were 
recently made at Paris, is an improved modification 
of the well-known invention of Lieutenant Drum- 
mond. While Drummond pours a stream of oxy- 
gen gas, through spirits of wine, upon unslaked 
lime, Gaudin makes use of a more etherial kind of 
oxygen, which he conducts through burning essence 
of turpentine. The Drummond light is fifteen 
hundred times stronger than that of burning gas ; 
the Gaudln-light is, we are assured by the inventor, 
as strong as that of the sun, ox thirty thousand times 
stronger than gas, and of course ten times more so 
than the Drummond. The method by which M. 
Gaudin proposes to turn the pew invention to use 
is singularly striking. He proposes to erect in the 
island of the Pont Neuf, in the middle, of the Seine 
and centre offParis, a light-house, five hundred feet 
high, in which is td be placed a light from a hundred 
thousand to a million gas pipes strong, the power to 
be varied as the nights are light or dark. Paris will 
thus enjoy a sort of perpetual day j and as soon as 
the sun of the heavens has jet, the sun of the Pont 
Neuf will rise. 

Russia and America . — Mr Gerstner, the great 
German railroad engineer, is now on his way to 
Bristol, to embark in the Great Western for the 
great western world, to study the railway system in 
the United States. He declares his intention to be 
not only to investigate the mechanical improve- 
ments introduced in America, but to study the me- 
thod of management adopted, by which more satis- 
factory financial results have been arrived at than 
in similar concerns in Europe. Mr. Gerstner is the 
engineer of the Ysarskoe-selo railway. Had he 
performed this journey before he executed that 
work, which is said to present financial results the 
reverse of satisfactory, he would probably have 
learned that one of the first elements of success in 
a railway is to choose a tolerable terminus. 

Bridge at Pesth . — The Austrian government is 
said to be unwilling to ratify the engagement of the 
deputation of the Hungerian diet with the great 
banking-house of Sina, respecting the permanent 
bridge to be erected over the Danube, at Pesth, con- 
sidering the conditions as favourable beyond what 
the deputation was authorised to grant. A strong 
party against the new bridge is said to exist at Pesth. 
We hope the rumours of these obstacles may turn 
out unfounded, not only on account of the cause of 
general improvement, but because the employment 
of English engineers and architects, for the erec- 
tion of a bridge in that distant land, would be an 
honourable, and we think a merited, tribute to the 
talents of our countrymen. 

The Railway Map of England andWales continues 
on sale, in a neat wrapper, price fid. j and on fine 
paper, coloured, price is. 
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PBNNY*S IMPROVER CANNON. 

Sir, — It has seen asserted by a bene- 
volent writer, with much apparent rea - 
$pn, that if subjects were wise, war is a 
game that kings could never play at. 
Now, although knowledge is rapidly ex- 
tending its civilizing influences through- 
out the known world, but few of us, I 
fear, have yet attained this beatific state 
of wisdom : we may therefore at least be 
pardoned, if we occasionally turn our 
inventive talents towards the improve- 
ment of warlike engines — and the more 
so, when it is a generally-received opi- 
nion that the attainment of universal ex- 
cellence in the art of war is more likely 
than any other circumstance to be pro- 
ductive of universal peace. 

Numberless notices of the progressive 
march of improvement in this direction 
have been recorded in your Journal — 
several by Col. Maceroni, himself a host 
in such matters — to these I would now 
beg leave to add a brief description of an 
ingenious contrivance by Mr. Penny, for 
increasing the portability, and thereby 
facilitating the transport of heavy ar- 
tillery, and also for rendering them more 
generally useful in the twofold capacity 
of heavy battering guns and mortars. 

Those among your readers .who are 
aware of the extreme jealousy usually 
evinced by military men towards all sug- 
gestions relative to martial matters ema- 
nating from civilians, will feel no sur- 
prise that our Board of Ordnance have 
declined availing themselves of the ad- 
vantages which Mr. Penny’s method of 
construction seems likely to afford : nei- 
ther have they shown any disposition to 
prosecute an inquiry info the practical 
merits of the plan. 

Mr. Penny *s improvement consists in 
casting the gun in two separate lengths 
of nearly equal weight, as shown in the 
accompanying drawings; fig. 1 being a 
section, and fig. 2 a plan of one of these 
cannons. The breach end A used by 
itself, forms a mortar , b is the chamber 
for the powder, the large cylindrical 
cavity c, the barrel fdr shells. When 
the barrel D is added, a, long heavy bat- 
tering gun is formed. It will be seen in 
this fig. how the end of the muzzle fits 
into the barrel of the mortar, making a 
close joint ; the method of securing the 
jeint is by four strong screw-bolts and 
nuts passing through suitable eyes, cast 


on either piece for this purpose, as shown 
at e, fig. 2. //are the trunnions. 

The advantages claimed lor this gun 
by its inventor, are, greater facility in 
the casting, &c., and a reduced liability 
to defects in proportion to the reduced 
size of the two pieces of which it is com- 
posed; being in two parts it may be 
carried upon two seperate carriages, and 
by this means be conveyed over bad 
roads, mountains, swamps, rivers, &c., 
and so brought up to points altogether 
inaccessible to other heavy guns. 

For marine service this species of 
ordnance would seem to be particularly 
useful, forming a long gun of great 
power for a ship’s upp$r deck, with the 
advantage of being converted into a large 
sized mortar in a few minutes ; the two 
parts being connected or detached with 
great facility. So that after commencing 
a cannonading, a shower of shells may 
be thrown into a town, or fortification, 
and the cannonading resumed, as circum- 
stances may render expedient. 

This invention may probably require 
some little modification to adapt it for 
useful service, but in the hands of our 
skilful artillery-men, I fancy it would be 
found to be a very formidable weapon, 
and one which most persons* would 
rather meet in the Mechanics' Magazine, 
than the tented field. 

I remain. Sir, yours respectfully, 

Wm. Ba DDE LEY. 

London, Oct. 5, 1838. 


FUEL USEDINTU* “GREAT WESTERN” 

STEAM SHIP — THE PICTON COAL. 

Sir, — It is stated in your “ Notes and 
Notices” for the }ast month, that “ the 
fuel used in the last voyages of the 
Great Western was obtained from the 
mines of Pieton,” and ft the very fact 
that the coals of Nova Scotia having 
been successfully used by the Great 
Western steam- vessel is a matter of 
much importance.” With all deference, 
I submit, that in a matter of “ so much 
importance.” you would have done well 
to refer to tl£ft office before giving pub- 
licity to such a statement. 

A sense of duty to the public renders 
it necessary that I should call upon you 
to put the public in possession of the real 
facts, which I submit with some reluct- 
ance, as it may have happened, that the 
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picton coal with which the Great W estem 
was supplied, had been exposed, or may 
not have been a good assortment, or may 
have been too small, or there may he 
better qualities. If I were even satisfied 
of one and all of these surmises, silence 
might be construed into connivance in 
misstatements. 

. The Great Western took on board on 
one homeward passage sixty tons, and 
upon that little quantity the log con- 
tains the following remarks : — 

Monday , July 2nd. — “ Picton coals 
are very 6oft, and will not bear the bars 
pricking, but burn freely.” 

Thursday , July 5th. — “ Picton coals 
used forward* the consumpton larger 
than before, and more difficulty in keep- 
ing steam up ; a great deal of dirt from 
them, the clinker soft, and not injurious 
to the bars. Of the four descriptions of 
coals used this voyage, the Tredegar is 
the best for our purposes.” 

I have only to ada, that we have never 
shipped any second lot of Picton coal ; 
that we have, up to the last voyage out, 
tried nine different sorts of coal ; that 
we have sent out 500 tons of Scotch 
(Elgin), and 500 tons of Graigola for 
homeward voyages ; that the last cargo 
homewards was Liverpool coal, with 
which, at nearly one-third more con- 
sumption than usual, we could not 
keep steam ; and that the entire of the 
cargo outwards upon, I expect to hear, 
one of the most trying passages, against 
heavy and constaut gales from the west- 
ward, which, as far as we can judge, lasted 
from the 27th October (her day of sail- 
ing) until the 10th of this month, was 
composed of Tredegar, from Messrs. 
Homfifeys* works, are shipped at New- 
port, which m the best proof I can give 
of the value we at present set upon it. 

Your obedient servant, 

CHB18TOPHER CLAXTON. 

Bristol, Nov. 16, 1838. 


ANCIBNT FIRE-ENGINE — HAND- 
SQUIRTS, BTC. 

Sir, — I feel myself called upon to 
make a few observations on the com- 
munication of "J. C. W.” (at page 8, of 
the present volume), wherein mention is 
made of the ancient fire-engine, which 
figures in Cyprian Lucar's work. I re- 
gret that the sketch, as well as the ac- 
companying description, is somewhat 


defective ; the former is “ shorn of iU 
fair proportions,” being stripped of all 
the appurtenances and quaint humour, 
which, in the original, give life and in- 
terest to the scene. “ J. C. W.” mentions 
this machine as being “ undoubtedly tk $ 
first fire enyine ever used.” Now the 
fact is, there is no proof given of its 
being used, or even constructed. Lucar 
himself goes no farther than to state that 
it has been “ devised;” an expression of 
very common use in his time, for der 
scribing proposed schemes* and untried 
inventions, and there is good grounds 
for assigning the present contrivance to 
one of these classes. Not only are we 
destitute of the slightest proof of its 
having been used, but from the know- 
ledge we really do possess of what was 
done in this maiter, coupled with the 
impossibility of making a machine like 
this to answer its intended purpose, 
fully justifies us in utterly denying its 
existence. 

“ J. C. W.” says, “ it appears (as per 
pamphlet) to consist of a hollow cone , 
moveable on a wooden frame and open 
at the vertex, into which might be inr 
serted a long pipe, or even a hose , ti> 
convey water to any part of a building,” 
This fire-engine as “ devised ” consisted 
of a cylinder of large dimensions, which 
formed the working barrel, and termi- 
nated in a cone furnished with an adjur 
tage. A piston traversed backward and 
forward within the cylinder, being acted 
upon by a screw turned by the winch 
Jiandle (B. page 7). The cylinder was 
supported within a wopden frame* 
mounted on a two-wheeled carriage, and 
was kept at any required elevation, by 
means of pins and quadrants at the back. 
The piston being drawn back, water was 
ladled into the funuel A. : when filled, the 
stop cock was turned and the piston 
screwed up, by which means it was sup- 
posed the water would,be projected with 
considerable force upon the fire. I may 
observe en passant , that the leather hose 
was not known till long after Lucar « 
time,* and even if it had, it could not 
have been advantageously applied to 
squirting-engines. There are several co- 
gent reasons, why a machine constructed 
upon the foregoing plan could not be 


* Flexible leather hose was Invented by the bla- 
thers Jan Van der Heide, and was first tried by 
them at Amsterdam, in the year lo72.— Vide Beck- 
mann’s History of Inventions. 
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made “ effective in operation ;” besides 
which, I fancy the mechanics of Cyprian 
Lucar’s day, would have found seme 
difficulty in boring out a cylinder of the ' 
capacity to hold “an hoggeshead of 
water, or if you will, a greater quantity 
thereof/’ — to say nothing of fitting the 
piston. 

We are informed by Beckmann, that 
squirting-engines of considerable power, 
mounted on wheels and worked by levers. 
Were used in some parts of Germany, so 
early as 1518. 

Similar engines were introduced at 
London a short time previous to 1633, 
in which year three of them were em- 
ployed at a conflagration which took 


-HAND-SQUIRTS, ETC. 

place on London-bridge. These appear 
to have been of small power and very 
slightly constructed; however, they were 
at that time thought very highly of, be- 
ing described as “ such excellent things, 
that nothing that was ever devised could 
do so much good ; yet none of these did 
prosper, for they were all broken.” 

The principal fire-extinguishing appa- 
ratus of that period, in London, con- 
sisted of leather buckets and brass hand- 
squirts; which continued to be looked 
upon as valuable auxiliaries for this pur- 
pose, for some time subsequent to the 
great fire of 1 666. I enclose a sketch of 
one of the hand-squirts of that period, ou 
a scale of an inch and a half to a foot ; 



they were made of brass, and when 
filled, held about two quarts of water ; 
the aperture of the nosel was half an 
inch in diameter. In using them, a man 
on each side of the squirt took hold of 
the handles h. h. with one hand, and the 
nosel with the other, while a third person 
worked the piston or plunger by the 
handle c, drawing it out while the nosel 
wa9 immersed in a vessel of water, which 
filled the cylinder; the bearers then 
raised the nosel, when the other party 
pushed in the plunger, the skill of the 
bearers being employed in directing as 
much of the water as possible upon the 
fire. Five of these squirts are still pre- 
served in a rack in the vestry-room of 
St. Dionis Back-church, in Fenchurch- 
street, from one of which the accom- 
panying drawing was made. 

By an act of common council, passed 
immediately after the great fire of Lon- 
don, “for preventing and suppressing 
of fires for the future,” each city parish 
was ordered to be provided with two of 
these brazen hand-squirts; each of the 
aldermen was to provide his house with 
one ditto ; each of the twelve companies 
was to be furnished with two, and the 
inferior companies were to provide and 
maintain such a number among them, as 
the lord mayor and court of aldermen 


should direct. So that the number of 
these hand-squirts originally kept in the 
city must have been very considerable, 
but the number at present remaining is 
exceedingly small. 

At the beginning of the seventeenth 
century it occurred to somebody, that 
great convenience would arise from 
fixing one of these squirts in a portable 
cistern and working the plunger by 
means of a lever ; this idea was carried 
out, and the valves necessary to ensure 
its action being supplied, produced what 
was at that time considered a great me- 
chanical achievement. Most of your 
readers will, no doubt, recognise in this 
machine the common tin garden engines, 
of which a few are still to be met with 
at some of the agricultural instrument 
repositories ; though these are now al- 
most entirely superseded by the more 
convenient form of engines, yielding a 
continuous stream of water ; by means 
of that useful appendage the air-vessel. 
Syringes are still very extensively^ em- 
ployed for horticultural purposes, but 
they have been made the subjects of very 
considerable improvements within the 
last few years. 

The squirting* engines projected the 
water by fits and starts, a cessation of 
the stream taking place between every 
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stroke of the piston, in consequence of 
which a great deal of water fell short of 
the mark and was wasted, and much 
difficulty was experienced in directing 
the stream to any required spot. To be 
at all useful, it was also necessary to 
place these engines very close to the fire, 
which exposed the persons working them 
to imminent danger from the falling of 
the burning buildings. 

Clare, in his “ motion of fluids,” gives 
a description of a squirting-engine of the 
larger class, worked by an arrangement 
of double levers, which form of engine 
had just been perfected, when, towards 
the close of the seventeenth century, 
Newsham introduced his improved pa- 
tent fire-engines. These consisted of 
two working barrels, with an air-vessel 
for equalizing the stream; which afforded 
the opportunity of employing leather 
hose, so as to apply the jet of water with 
great effect, at a very considerable dis- 
tance away from the engine. It is a 
curious but positive fact, that so perfect 
was Newsham’s fire-engine, that at the 
expiration of upwards of a century, we 
-still find it employed nearly as he left it. 
Various alterations of convenience, and 
improvements in the details, of this en- 
gine, have been made in the course of 
that time, but the general character and 
mode of construction adopted by Richard 
Newsham have never been surpassed. 

I remain, Sir, 

Yours truly, 

Wm. Baddeley. 

London, Nov. 1, 1838. 


THEORY OF THE SPINNING TOP. 

(From the Liverpool Mercury.) 

Sir, — It. is probably not out of your re- 
collection, that, a few months ago, I com- 
municated to you some experiments which I 
had tried upon the spinning top, in refer- 
ence to the theory of its motions, and pro- 
mised, if my communication should be ac- 
ceptable, to resume the subject, and to state 
what I conceived to be the true cause of the 
top's standing. I have now to request 
your permission to redeem my promise,— 
a promise which I almost regret, fearing 
that the subject may be considered too 
mathematical, and consequently too dry 
for the columns of a newspaper, and 
that I may not be able to explain my mean- 
ing clearly without the aid of a diagram. 
But-, with your permission, Sir, I proceed ; 
and those of your readers who consider the 
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subject uninviting, may easily, in your ample 
space, find something more congenial to 
their taste. 

In my last letter* I attempted to show the 
futility of the causes usually assigned for 
the standing of a top, — first, centrifugal 
force ; and, secondly, Dr. Arnott’s suppo- 
sition, that it is the width of the point. I 
then stated what are actually the motions of 
the top, and how these may be made to 
illustrate the movements of the planets,— 
the rotation, the conical revolution of the 
axis causing the precession of the equinoxes; 
the mutation of the axis, and the relative 
motions of a primary and satellite. I also 
showed the somewhat remarkable effect pro- 
duced on the second of these . motions by 
altering the relative positions of the centres 
of motion and of gravity. I come now to 
the remaining part of my subject, viz., the 
cause why a top in motion does not fall. 
The explanation which you pointed out in 
the Mechanics' Magazine ,+ I consider not at 
all satisfactory, since the direction of the 
diagonal line, upon which the whole rests, 
is not made to depend either upon the force 
of gravity or upon the velocity of the top, 
and, consequently, the top would stand, 
however slow its motion. The true cause 
I conceive to be this : — Suppose- the top al- 
ready inclined a little to one side, it will then 
have a tendency to turn over towards that 
side which is the lowest, in doing which the 
lowest point of the circumference would, of 
course fall, while the highest point would ne- 
cessarily rise. But the lowest point, in 
beginning to fall, at the same time is carried 
forward by the rotary motion, conveying 
that tendency to fall with it, so that the ac- 
tual fall takes place at a point in advance of 
the lowest, which point in its turn becomes 
the lowest : at the same time the highest 
point, beginning to rise, carries that rise for- 
ward by its rotary motion to a point in ad- 
vance of the highest. Now, before proceed- 
ing further, let any one take a top in his 
hand, stop its motion, hold it inclined to one 
side, and then with his finger depress a point 
a little in advance of the lowest, and at the 
same time raise the side which is imme- 
diately in advance of the highest, he will 
find that this movement tilts the top over 
(if I may so express it) aside from its for- 
mer inclination, making the axis now lean 
towards the side immediately in advance of 
the formerly lowest point, and, if continued, 
produces a conical revolution of the axis, 
and an accompanying slow revolution of the 
lowest and highest points, corresponding 


* 8ee Mech. Mag. vol. xxviii, p. 153. 
t Ibid. vol. xxviii, p. '179, 
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exactly, as I said before, to wbat is termed 
is astronomy the precession of the equinoxes, 
except that it is in the same direction with 
the rotation. Into this conical movement, 
then, I contend the tendency to fall is con- 
verted; bnt still my demonstration is as yet 
inocmplete, for although I may have shown 
that the point, which was the lowest at first, 
will no longer be the lowest, unless I can 
also show that the new lowest point will not 
be lower than the old one, the top will fall 
in spite of this secondary preserving motion. 
How, then, can it be proved that it will not 
be so . 1 It can not be proved generally ; for 
to do so would be to prove too much ; 
it would be the same error into which 
the Leamington correspondent (S. W. S.) 
of the Mechanics * Magazine has been led ; 
for a top sometimes does fall ; but the 
same theory, a little extended, will show 
under what circumstances it will fall and 
under what it will not. Suppose, for the 
take of simplicity, the whole body of the 
top to be concentrated into one horizontal 
section, and the whole weight of this section 
again into one circumference, precisely in 
the same manner as mathematicians suppose 
a centre of gravity, a centre of percus- 
sion, &c. Then suppose this circle, as be- 
fore, leaning with its axis to one side ; let 
a parabola be described, touching the lowest 
point of the circumference with its vertex, 
and having its ordinates equal to the spaces 
Over which any point in the circumference 
moves, in its rotation, in given times, and 
its abscissa equal to the distances through 
Which the same point would fall, if at rest, 
in the same times. Also, let distances be 
set off upon the circumference of the circle 
equal to the ordinates of the parabola : let 
the circle, with these points, be orthogra- 
phically projected, as an ellipse, upon the 
•same vertical plane with the parabola, and, 
df course, touching it ; and let ordinates be 
drawn from the various points marked upon 
the circumference, to the conjugate diame- 
ter. The abscissae of the parabola will then 
show the spaces through which the lowest 
point would fall in the given times, if obey- 
ing only the influence of gravity, and the 
abscissae of the ellipse will show the spaces 
through which the same point would rise , 
from the effect of the rotary motion alone, 
in the same times. If, then, the first ab- 
scissas of the parabola be greater than the 
first abscissae of the ellipse, the lowest point 
will descend still lower, and the top will fall ; 
but if less, the lowest point will become 
higher, and the top will rise towards an up* 
right position. Now, since the form of the 
ellipse is constant, while that of the parabola 
widens or contracts as we increase or dimi- 
nish the velocity, it is evident that such a 


velocity may be given to the top that any 
abscissae of the parabola shall become less 
than the corresponding abscissae of the 
ellipse, and that, when this is the case, the 
top shall stand, or, rather, gradually ap- 
proach a vertical position. 

For the sake of simplicity I have taken 
the ordinates of definite lengths ; but to 
those who have studied mathematics it 
will be evident that, in order to be strictly 
correct, the second point in each curve must 
be taken in immediate succession to the first, 
making the first ordinate and abscissae infi- 
nitely small. In this case their relative 
magnitudes may be calculated by means of 
the differential calculus. The following will be 
found to be the simple result of the whole : — 
When the radius of curvature of the ellipse 
at the lowest point is greater than that of 
the parabola at its vertex, the top will rise; 
when less , it will fall. 

This theory will be found equally appli- 
cable to the case in which the centre of mo- 
tion is above the centre of gravity, and will 
show that the conical motion of the axis 
must then be backward, precisely as experi- 
ment exhibits it. 

It occurred to me, that if the theory were 
correct it might be extended further, and 
that the same effect ought to be produced if 
the top were in the form of a ring , with an 
attractive power towards the centre substi- 
tuted for the downward attraction of gravi- 
tation ; and that, if the velocity were suffi- 
cient, it would avoid falling in towards the 
centre, by an evasive movement similar to 
that by which, in the other case, it ^avoids a 
fall ; in short, that it would produce an ec- 
centric revolution of the ring exactly cor- 
responding to what modern refined observa- 
tions prove to take place with the ring of 
the planet Saturn. I suggested the proba- 
bility of this in my former letter, though I 
then had some doubts of the possibility of 
proving it experimentally. In that, how- 
ever, after some difficulty, 1 have at last suc- 
ceeded, and have satisfied myself, by ocular 
demonstration, that the revolution of a ring, 
with sufficient velocity, round a centre of 
attraction, gives a stable equilibrium. But 
Laplace has demonstrated mathematically, 
in his Mlcdnique Celeste, that a uniform 
ring, revolving round a centre of attraction, 
is in instable equilibrium, so tiiat if in the 
least displaced from its concentric position, 
the ring would inevitably be brought into 
collision with the planet or other attracting 
body ; and all other astronomers, I believe, 
have implicitly received his theory, so that 
to account for the actual stability of Saturn’s 
ring, they have resorted to what I can 
scarcely avoid regarding aa the clamsy ex- 
pedient of supposing it to be loaded on one 
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side, So as to bring it under the law of the 
usual elliptic planetary movement. — (See 
Brewsters Encyclopaedia, vol. 2, p. 646, 
and Sir J. P. W. Herschel’s admirable vo- 
lume on Astronomy, in Lardner's Cyclopae- 
dia , .art. 444.) Do not be afraid, Sir, that 
I am going to venture on the arduous task 
of encountering Laplace’s figures, although 
I have some suspicion of the source of his 
error (as I suppose it to be). I leave that 
to more experienced mathematicians ; but 
an experiment is an experiment, and any 
one may be excused for believing what he 
sees with his own eyes. 

I have unavoidably trespassed far upon 
your space, Sir ; but, if I have done nothing 
else, I think I have established this much, 
at least, that the spinning top may be made 
something more than a child’s plaything. 

I am, Sir, respectfully, 

J. Elliot. 

35, Brownlow-street. 


REPORT OF THE COMMITTEE OF THE FRANK- 
LIN INSTITUTE ON THE EXPLOSIONS OF 
STEAM BOILERS, OF EXPERIMENTS MADE 
AT THE REQUEST OF THE TREASURY DE- 
PARTMENT OF THE UNITED STATES. 

PART II. CONTAINING THE REPORT OF 
THE SUB-COMMITTEE TO WHOM WAS 
REFERRED THE EXAMINATION OF THE 
STRENGTH OF THE MATERIALS EMPLOYED 
IN THE CONSTRUCTION OF STEAM BOILE RS. 

[From the Franklin Journal.'] 
(Continued from page 18.) 

Apparatus for High Temperatures . — The 
general arrangement of the parts of appa- 
ratus expressly designed for experiments, at 
the highest temperatures, is presented in 
plate I., (See Mechanics* Magazine, No. 792, 
front page,) where F is the portable furnace 
for charcoal, suspended by an iron ring 
which is fastened on near its upper edge, 
and attached by means of pins on the op- 
posite sides, to the two ends of a semi-cir- 
cular fork on one arm of the lever x . The 
weight of the furnace and its contents is 
counterpoised by the weight c. About the 
centre of the lever is a slit, 6 or 7 inches 
long, through which passes the end of a 
screw suspending- rod. fhe nut belonging 
to this screw, is furnished, on its upper Sur- 
face, with an elevated ridge, serving the 
purpose of a knife-edge, which applies at 
pleasure to any one of several transverse 
notches on the under side of the lever along 
the slit. This series, for the time, to fix 
the lever and to prevent its sliding endwise 
unless when lifted from its bearing. 

As this nut revolves freely on the screw, 
a herbontal motion about the screw as an 


axis is readily given to the lever, while, 
to raise or lower the fumaoe in order to 
regulate the temperature, the knife-edge on 
the nut affords ample fadlity. The top of 
the furnace rises between the two guide* 
rods s, s, and between the two iron blocks 
V and b" within which the bar to be tried, 
is confined. When not in immediate use, the 
furnace is swung round beneath the beam 
of the frame M, and placed under the cap 
H, the pipe of which is supported on the 
end of the crane R, adapted for its recep- 
tion, and passing into a chimney at g. The 
thermometer t, suspended from an arm pro- 
jecting beyond one of the uprights which 
support the pulley p , is lowered, when in 
use, into a bath of hot liquid through which 
the specimen under trial passes, as de- 
scribed below. The details of the arrange- 
ment are seen in plate III., where a plan is 
given of so much of the machine as may be 
necessary to comprehend the manner of fix- 
ing the bars and of applying the heat. In 
plate IV., a vertical section through the 
length of the bar, is exhibited ; the refer- 
ences in both these plates, being, so far as 
they apply to common objects, the same as 
those in plate I. Thus in plates III. and IV., 
«', i' and i", i". are the straps of iron connect- 
ed with the blocks V and b” , which by 
means of their projecting arms repose 
on the two guide-rods s, s. F is the fur- 
nace, t the thermometer seen immersed in 
the bath of hot liquid B, and x is the lever 
supporting the furnace. The bath is com- 
posed of an elliptical copper or sheet iron 
cup, 4^ inches long, 3£ wide, and 4 inches 
high, with two lips or channels, in the di- 
rection of its shorter diataeter, each one 
inch deep, and the same in breadth, to ad- 
mit the passage of the bar through them, 
and to contain the packings w, w, adapted 
to retain the hot liquid, and cause it to 
cover the bar a. These channels extend 
each about 1 inch beyond the sides of the 
cup, affording room for the Straps y,y, pass- 
ing beneath them and rising on each side, 
near the tops of which are placed two cross- 
heads, c, c, and through these pass the 
tightening screws n, ti, employed in press- 
ing down the packings %d. The manner 
in which the bars are held by the blocks b', 
b", is seen at w, uf , Where the dove-tailed 
form of the holes into which the wedges 
pass and the arrangement of teeth on the 
steel face of each wedge, are particularly in- 
dicated. In adjusting the bars in their place 
for these experiments, it became necessary 
to fern perfectly secure joints at to* 1C, 
where they pass through the channels be- 
fore mentioned. In most of the experi- 
ments below 600 degree# this trie afifefeted 
by means of loosely spun eettea, wra pp e d 
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about the bar, far an inch at each point a powder of oxide of tin, — constituted an 

where the screws were to be applied. For impervious barrier to the melted metal, par- 

temperatures above 600° a packing formed ticularly after being duly settled and con- 

of fibres of iron scraped from wire in the densed into place, and then firmly corn- 

manufacture of weavers’ reeds was adopted. pressed by the screws. 

This being formed into mats, and rolled in Below 600°, the fluid commonly employ- 



ed was olive oil, and for higher tempera- The source of heat for moderate tempe- 
tures a mixture of tin and lead. In some ratures was either a single or a double-wick 
cases, however, between the melting point spirit lamp, of Dr. MichelTs form. When 
of tin and the highest temperatures applied, the latter proved inadequate to supply the 
the; bitter metal only was used, desired temperature, the farnace of charcoal 
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F wag substituted, and, by means of notches 
o, o, at its upper rim, it was raised so high 
as completely to embrace the bath B as re- 
presented in plate IV. 

Standard of High Temperatures . — The 
standard - of temperatures below the boiling 
point of mercury was the mercurical ther- 
mometer. Above that point the instru- 
ment adopted by the committee, was the 
steam pyrometer described in the American 
Journal of Science, vol. xxii. page 96, by 
Professor W. R. Johnson. At S, plates III. 
and IV., is the standard piece of wrought 
iron laid horizontally beneath the bar a, and 
kept in its place by the buoyancy of the mix- 
ture of tin and lead, the superior density of 
the latter metal serving to float the iron, 
and the higher specific heat of the former, 

Plate 


keeping the temperature of the bath more 
steady than it would have been if lead alone 
had been employed. 

As several improvements have been made 
in this pyrometer since the date of its first 
publication, which are conceived to be im- 
portant in point of accuracy and despatch, 
it is proper that we should present a view 
of its structure as used in these experiments, 
together with a concise statement of the 
mode in which the latter were conducted. 

The instrument is founded on the sup- 
position, that from a mass of water already 
in ebullition, a weight of vapour may be gene- 
rated, by immersing a solid, of known weight 
and capacity for heat, which shall be pro- 
portioned to the temperature of such solid 
above the boiling point of water. In this 

IV. 



supposition it is, of course, implied that the 
specific heat of the solid is constant, or that 
we allow for its variations; — that during 
the experiment no heat is received by the 
water from any- other source than the hot 


solid immersed, and also that vapour ceases 
to escape, as soon as the solid has been 
cooled, by vaporization, from the initial 
temperature, down to that of. boiling water. 
It is further requisite that no heat from: the 


Digitized by v^.ooQle 



REPORT 09 TH1 COMMITTER 09 TBB 9RA K9LIN INSTITUTE 


m 


immersed solid be expended in any other 
way, than the production of vapour by pass- 
ing from a sensible to a latent state. A 
convenient apparatus for ascertaining the 


weight of vapour thus expelled by the hot 
body, used as a standard piece, is another 
requisite. 

In almost all the usual processes Of 



weighing, the time occupied in making an loss of vapour from an open vessel of hot 
adjustment of the counterpoise, is too con- water would take place, between the time 
inferable to admit the supposition that no when the solid attains the boiling point, and 
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that when the equilibrium would he pro- 
duced. To answer the conditions above in- 
dicated, the steam pyrometer is constructed 
in the form represented in plateV. A, fig. 1 , is 
a cylindrical boiler, 12 inches high, construct- 
ed of two concentric cylinders of tinned 
sheet iron, between which is a stratum n, n, 
half an inch thick, of dry charcoal-dust, 
(lamp black,) to serve as a non-conductor, 
and preserve the water within from loss of 
heat by radiation during the experiment. 

The bottom is formed of a single sheet of 
the same metal connected with the lower 
edge of the inner concentric cylinder, and 
rising in the form of a segment of a sphere 
to the height of fths of an inch, in order to 
present an enlarged surface to the action of 
the lamp L, which keeps the water in ebul- 
lition until the moment when the solid is 
immersed, t is a thermometer bent at right 
angles fths of an inch from the bulb, and 
passing along a tube opening into the 
boiler. A packing around this part of the 
stem prevents leakage, and the bulb being 
wholly immersed in the water, serves at all 
times to indicate its temperature, and par- 
ticularly to mark the moment when that of 
the solid has descended so low as to cease 
generating steam of atmospheric tension. 

Mode af ascertaining the weight of vapour 
expended. The mode of suspending the 
boiler to the beam of the balance, is seen at 
m where the dotted prolongation of the 
beam B forms a forked curve rather greater 
than a semicircle, each extremity of the arc 
m, m , (fig. 2.) being turned inward so as 
to stand at right angles to the direction of 
the beam ; this brings the two bearing edges 
which supports short hooks attached to 
loops on the opposite sides of the boiler, 
into the same line parallel to the main axis 
or knife-edge /, at the central part of the 
beam. These parallels are exactly 12 inches 
apart. The opposite arm of the balance 
beam is cylindrical, and cut into a fine 
threaded screw to within an inch and a half 
of the fulcrum/, where the beam is divided 
for a certain space into two portions (x x f 
fig. 2,) between which passes the upright 
rod of the supporting stand. The beam 
used during a considerable part of the ex- 
periments contained 150£ threads in 1 foot 
of the length of the screw, and was £ an 
in inch in diameter. At the highest tem- 
peratures which the committee had occasion 
to measure, the number of threads passed 
over in one experiment, did not exceed 
11^, or so much as to measure from 1100 
to 1200 degrees of temperature. 

By a careful measurement of different 
numbers of threads, selected at various parts 
of the screw-arm, (which was 16 inches long) 
it was ascertained that, though at the two 


extremities the threads differed slightly frtim 
their mean length, yet at the middle portion, 
where the revolving counterpoise P is repre- 
sented in the figure, no appreciable differ- 
ence could be detected, and as this was the 
part always occupied by the weight, the in- 
strumental error from this source may be 
considered altogether unimportant. In fact 
the extremes of the variation just referred 
to taken most unfavourably, could not have 
in the highest temperatures, amounted to 
more than 7 degrees Fah., which at points 
so elevated as 13 or 1400 degrees, would 
not be deemed a very important inaccuracy. 

But even this was avoided by occupying 
that part of the screw where the threads 
were of equal length ; and by making an 
adjustment of the balance and weighing any 
given body placed on the boiler, with the 
counterpoise in different parts of the range 
selected for the experiments, it was easy to 
verify the accuracy of the measurements 
and determine precisely the error, if any 
had existed. But this method, when tried, 
only served to confirm the result of the 
other. 

The revolving counterpoise . — On the 6crew 
already described, was placed a revolving 
counterpoise P, which, together with its in- 
dex I, placed on a neck projecting beyond 
the base of the cylinder, weighed 10517 
grains ; consequently, as each thread of the 
screw measured 0.07872 of an inch, the 
motion of the counterpoise over one thread 
was equivalent in effect to a weight of 100 
grains applied at that end of the beam where 
the boiler is suspended, or part of a re* 
volution marked a difference of one grain in 
the weight of water in A.* 


♦The method used in determining, by calculation, 
the true adjustment of parts and the graduation 
of the scale of the steam pyrometer is equally ap- 
plicable, whatever may be the length of the weigh- 
ing beam, or of the threads of the screw, and what- 
ever the nature of the material employed for a 
standard piece, the latent heat of vapour, the kind 
of liquid from which it is produced, or the scale of 
thermometer to which we refer the indications, 
marked on the revolving counterpoise. 

Thus, if L be the leugth of the arm from / to m 
where the boiler is suspended, and »=the number 
of threads of screw on an equal length of the op- 

It 

posite arm ; then will — =>the length of a thread. 
n 

Putting P — the weight of the counterpoise, 
and v — the weight of vapour which must escape 
in order that an equilibrium, destroyed by its loss, 
should be restored by making P move one revolu- 
tion, that is one thread nearer to /, we shall have 
L PL P 

— : L : : v : P or — — Lv; whence v= — . This may 
n n n 

be termed the mechanical relation of the instru- 
ment to the vapour produced. 

To determine the physical action of the standard 
piece, if « be supposed =» its specific heat; /=• 
the latent heat of vapour from the liquid at its boil- 
ing point; <«the weight of the standard piece (ex- 
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The standard piece employed to produce 
vapour after having been heated in the bath 
of melted metal surrounding the bar under 
trial, was formed of wrought iron of the 
figure seen at S, its greatest length 2£ in- 
ches, its diameter one and Tff inch, and its 
weight 6336 grains Troy. This was sus- 
suspended by an iron wire of an inch in 
diameter to the centre of a wire gauze cap 
w, the lower and smaller end of which en- 
tered the mouth of the boiler A, at the base 
of the funnel r. The upper diameter of this 
cap is 2£ inches, and its height 2£ inches, 
givinganarea,including the top andsides,and 
of more than 13* square inches, or more than 
three times as much as the section of the 
boiler at its mouth. The object of employ- 
ing this cap is to prevent the dashing out 
of water by ebullition — an effect which is, 
however, only liable to happen near the 
close of an experiment when the iron has 
descended to the temperature of maximum 
vaporization,* and when the boiler contains 
too much water. 

The condenser . — In order to prevent all 
escape of vapour after ebullition has ceased, 
a cylindrical cap of tinned iron D, is placed 
over that of wire gauze, the instant that the 


pressed in the same denomination as that of P ) ; 
Z= the number of degrees to be placed on the cir- 
cumference of the revolving weight; P— the de- 
grees belonging to the same scale as those in which 
/Is expressed; and e--=(as before) the weight of 
vapour counterpoised by a single revolution of P ; 
then the efficient cause of vaporization while the 
standard piece cools through r degrees, will be re- 
presented by its, and the effect produced must 
be expressed by vl ; hence, is derived the equa- 
tion Iv — its, or v =* ~ . Comparing this value 


of flwith that obtained above, we get-^L— — 

n l 

Hence, the weight of the standard piece ='i =_£!* 

nts, 

and the five following formulas will give either one 
of the other quantities, when the rest are assigned, 

*-«;» = «• U 

/ nit its nix * 11 


l — . In practice it was found most con- 

venient to make t — 100 degrees Fah. But by as- 
suming t equal to the distance between the freezing 
and the boiling point of water under mean atmos- 
pheric pressure, a single ctandard piece would be 
sufficient to render the instrument universal in its 
indications. The curved surface of the revolving 
weight would only require to be divided into as 
many separate bands as there were different scales 
to be placed upon it, and graduating each band into 
as many equal parts as the particular scale compre- 
hends degrees between the two points above men- 
tioned. Thus we should have on the band marked 
Beaumer, 80 degrees; Centigrade, 100 degrees; 
Delisle, 150 degrees ; and Fahrenheit 180 degrees. 
It may not be improper to remark that in applying 
the above formulas, the numerical value of / must 
also vary with the thermometrical scale. Thus, if 
for Fah. it be 1037 degrees, it will be for Centigrade, 
576^ ; for Delisle, 863^., and for Reaumer 460-g. 

* See Amer. Journal of Science , vol. 21, p. 304. 


boiling point is attained. In general this cap 
is kept suspended at one side of the boiler A, 
as exhibited in the outline at D'. The lower 
rim of the condenser is furnished with an 
exterior welt or hem of silk, sewed to the tin 
by means of fine punctures near its edge. 
This serves effectually to prevent the escape 
of steam, and, besides allowing the operator 
to attend deliberately to the adjustment of 
the counterpoise, will admit, when necessary, 
the postponement of this process for a con- 
siderable length of time. The counterweight 
c, is to balance the standard piece S, with 
its suspending wire, and the wire-gauze cap 
W. As long as the water is kept boiling by 
the action of the lamp L ; C- is removed 
from the beam and is replaced only after 
the condenser has been transferred from D 7 
to D. The support E of the beam may be 
elevated or depressed on its sustaining rod 
by means of the lightening screw K. Imr 
mediately below the fulcrum f is a small 
hole drilled horizontally into E, to receive a 
brass tap carrying a ball & of an inch in 
diameter, through which passes^ the small 
index-wire i, so adjusted by means of the 
screwed counter-weight c, as to be accu- 
rately balanced on the tap g , as an axis on 
which it turns with no other resistance than 
what is due to the friction produced by its 
own weight. 

Near the extremity v of this wire, it is 
bent at right angles, and the pointed extre- 
mity directed to the side ef the beam where, 
at o, is a straight line £ of an inch long, 
serving to guide the eye in reproducing the 
level after an experiment. A little below 
this line, is a transverse hole through the beam 
in which slides the register s (figs. 1 and 2,) 
— a wire about -fa of an inch in diameter, 
and 2} inches long. While the water in A 
is kept boiling by means of the lamp, the 
boiler continues to rise, and as the register 
now projects out beyond the index #, it lifts 
the latter, keeping the point v always direct- 
ed a very little above the line o. But when 
W has been inserted in its place, with S sus- 
pended in the water, the additional weight, 
destroying the equilibrium, depresses the 
boiler, the base of which rests on the flat 
surface of the lamp L, the concavity in the 
bottom serving as an extinguisher to the 
flame. The index t, is, in the mean time, 
left at the level attained by the register 
at the moment before the immersion. While 
ebullition is proceeding, the operator pushes 
back the the register so as to project but lit- 
tle from the interior side of the beam ; then 
observing the thermometer t , takes the con- 
denser from the position D', and, at the in- 
stant, the ebullition ceases, covers the boiler 
with it, as at D, letting the standard piece 
remain in place; and having attached the 
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counterpoise C, proceeds to bring down the 
boiler end ef the beam, (which at first rises 
above the index *,) by causing P to revolve 
in the direction towards/. 

The number of revolutions being counted 
so many hundreds of degrees, he has only to 
add to their number 212°, in order to obtain 
at once the temperature by Fahrenheit’s 
scale. 

As both the latent heat of vapour and the 
specific heat of iron enter into the calcula- 
tion, in constructing the steam pyrometer, 
and as on both these points considerable 
discrepancy prevailed among writers who 
had treated of these subjects, it was 
thought important to attempt a direct solu- 
tion of the question as presented in the 
particular case of this investigation. 

Two methods offered themselves, of veri- 
fying the calculations respecting the instru- 
ment. The first was, to heat the standard 
piece to any known temperature above 212°, 
and in that state plunging it into the boiling 
water to ascertain whether the amount of 
water vaporized weighed as many parts mea- 
sured by hundredths of a revolution ofC, as 
the standard piece had been heated in de- 
grees above the boiling point. 

This method being the most direct, was 
first resorted to by the committee. 

As the standard piece S was at first made 
one or two hundred grains heavier than was 
supposed to be necessary, trial was made in 
the way just indicated, and as an excess of 
vapour was found to have been obtained, 
the standard piece was proportionally re- 
duced in weight to that which has been al- 
ready stated. 

The other method consisted in determin- 
ing separately by direct experiment, both 
the latent heat of vapour, and the specific 
heat of the standard piece. The researches 
on these subjects were made in the manner 
and with apparatus described hereafter. 

(To be continued.) 


AMERICAN FIRE-PROOF PAINT. 

In November, 1837, a patent was granted 
to Mr. Louis Paimboeuf, of Washington, 
for a fire-proof paint, to prepare which he 
gives the following instructions in his spe- 
cification, published in the Franklin Jour - 
ntd. Whether this American paint is in 
any way similar to the “ composition for 
protecting wood from flame,” lately patented 
by Mr. Davies, in England, which forms 
the basis of the Fire Preventive Company 
aad with which various experiments have 
been made throughout this country, as it 
appears, has also been the case with Mr, 


Paimboeuf s paint in Washington, we of 
course, are unable to say, as the specifica- 
tion of the English patent has not yet been 
enrolled : — 

44 My fire-proof paint,*' says Mr. Paim- 
boeuf, 44 may be prepared by grinding and 
incorporating the ingredients used, either 
with oil, or with water, as may be pre- 
ferred. That prepared with water or other 
aqueous fluid, however, has one advan- 
tage over thut prepared with oil ; namely, 
it dries very rapidly, and affords the desired 
protection immediately; whilst that prepared 
with oil will not harden until the lapse of 
several weeks, depending upon the season 
of the year. 

44 To prepare my paint, I take the best quick 
lime, such as when slacked forms an impal- 
pable powder, and slack it by the addition 
of so much water, only, as is requisite to 
produce that effect, performing this opera- 
tion in a trough or vessel, which may be 
covered over, so as to retain the vapour and 
heat as perfectly as possible, as upon this 
procedure I find that much of the effective 
strength of the composition is dependent. 

44 When the slacking has become perfect, 
and the mass has cooled, I, in order to pre- 
pare my water paint, add either water or 
skimmed milk, or a mixture of the two, to 
the lime, in sufficient quantity to give to it 
the consistency of cream, or that of ordi- 
nary paint. When milk is not used, I add 
to the water a quantity of rice paste, made 
by boiling rice in water to a proper consist- 
ence, using about eight pounds of rice to 
every hundred gallons of the prepared paint. 
To every hundred gallons of this prepared 
lime mixture, I add twenty pounds of alum, 
fifteen pounds of potash, and one bushel of 
common salt. These are the essential in- 
gredients, and the proportions such as J 
have found to answer well. If the paint is 
to be white, I find it advantageous to add to 
these ingredients about six pounds of pre- 
pared plaster of Paris, and the same quan- 
tity of fine white clay. When the paint is 
not required to be white, I substitute clean, 
well-sifted, hard-wood ashes for the potash ; 
about two bushels being sufficient for the 
above quantity ; in this case, also, I fre- 
quently add three or four gallons of mo- 
lasses. 

44 After mingling these ingredients, I first 
strain them through a fine strainer, and af- 
terwards grind them together in a paint- 
mill, when the paiut is ready for use. When 
roofs are to be covered, or when crumbling 
brick walls are to be coated, I mix with my 
paint a quantity of fine white sand, in the 
proportion of about one pound to every ten 
gallons of the paint, as this addition will 
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cause tba paint to petfrify, preventing leak- 
age in roofs, and binding the crumbling par- 
ticles of disintegrating brick- work. 

“ In applying this paint, excepting in very 
warm weather, it will be advantageous to use 
it- as warm as it can be conveniently kept ; 
and particular care mast be taken that it be 
not allowed to freeae whilst drying, as its 
binding property would thereby be destroyed, 
or much impaired. Three coats will be suf- 
ficient in all cases. In putting on the first 
coat, the paint should be more diluted than 
with the others. It can be managed by any 
person used to the paint brush. 

“ When the oil paint is to be prepared, I 
take forty gallons of good, boiled, linseed 
oil, and to this I add such quantity of the 
fine dry-slacked lime as is requisite to bring 
it to a proper consistence for paint, and to 
this add two pounds of alum, one pound of 
pot, or pearl, ashes, and eight pounds of 
common salt. In this paint, good wood 
ashes may be substituted for the potash, 
eight, or ten pounds being used. 

“ This paint is to be used in the same man- 
ner as other paint, taking special care that 
the first coat is perfectly dry before the se- 
cond is applied. Under the same circum- 
stances, the addition of a portion of white, 
fine sand, will produce a like good effect as 
in the water paint. 

«« Wifh these paints any of the ordinary 
pigments may be used, so as to obtain any 
colour which may be desired. 

I do not claim to be the first who has 
applied the above-named ingredients to the 
purpose of rendering wood incombustible, 
either separately, or, to a certain extent, in 
combination with each other ; but what I do 
claim as my invention, or discovery, is the 
combining together of lime, potash, alum 
and common salt, substantially in the man- 
ner herein set forth ; whether the same be in 
the proportions herein designated, or in any 
other which will produce a like effect, and 
whether the other ingredients named, or any 
similar substances, be added to the water, 
or the oil paint, prepared as above. 

Louis Paimbceuf.” 

Remark # by the Editor of the Franklin 
Journal . — When the foregoing composition 
was first introduced in the city of Washing- 
ton, it attracted considerable attention, in 
consequence of some public exhibitions 
made for the purpose of showing its efficacy, 
and which were, so far as they went, satis- 
factory. The 6mall, wooden erections upon 
which these experiments were performed, 
had been recently, and very carefully, co- 
vered with the composition, and the question 
was one of much importance, bow long will 
the protective effect continue ? Will the 


paint, or work, stand exposure to the wea- 
ther, or will it wash, or shell off? To these 
questions the reply of the experimenter was, 
that he had roofs covered with it in the 
West Indies, and that it was good after a 
lapse of five years. This assurance induced 
a number of persons to make essays with 
the material, and it was soon .found that it 
would both shell and wash off at an early 
day, and that it was, consequently, of no 
value whatever. Prior to this, the nature of 
the composition had not been made known, 
but an application for a patent necessarily 
called forth the recipe. 

Those who are acquainted with the many 
experiments which have been instituted for 
the purpose of rendering timber fire-proof, 
will not meet with anything substantially 
new in the foregoing plan ; all the essential 
ingredients, as well as many others, anala- 
gous in their properties, have been essayed, 
and the result made public. The propriety 
of granting a patent was questioned, but it 
was considered a9 limiting the patentee to 
bis own particular combination of ingre- 
dients, by which the public interest would 
not be invaded. Twenty compounds equally 
good, and some better, may easily be pre- 
pared, were they worth preparing. Had 
that in question been faithfully made, by a 
proper incorporation of the ingredients, and 
the employment of a sufficient portion of 
those which were known to be the most 
beneficial, the eventual failure would at least 
have been postponed, and would have been 
less complete. 


ryan’s instrument for drying silk 

IN THE LOOM. 

The Silver Isis Medal and £b were pre- 
sented last year, by the Society of Arts, to 
Mr. James Ryan, weaver, of Hare-street, 
Bethnal Green, for his instrument for drying 
silk in the loom. We extract the following 
particulars from the Transactions : — 

Silk thread, like all other vegetable or 
animal substances composed of fine fibres, 
is hygrometric ; that is, when exposed to a 
damp air, it absorbs moisture, from which 
it cannot afterwards be freed except by 
raising the temperature sufficiently to con- 
vert the water into vapour, or to dissolve 
the water by the action of very dry air. 
Silk, in contact with damp air on all sides, 
becomes more moist, and in a shorter time, 
than similar silk wound into a ball, or on a 
roller. A silk warp while in the loom, and 
partly woven, is wound on two rollers, the 
one, that on which the whole warp is first 
wound, and from which it is unwound and 
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transferred tp the second, or cloth-roll, in 
proportion as it has passed through the pro- 
eess of wearing, and is become cloth. The 
space between these two rollers may be 
divided into two portions, separated by that 
part across which the shuttle passes ; the 
portion between this part and the cloth-roll 
being already woven into cloth, and the 
other being that part of the warp which has 
been wound off the roll, and is coming up 
through the harness to the shuttle. This 
portion ih called the porrd, and oonsists of 
parallel threads exposed both above and be- 
low to the air. In damp, cold weather, and 
during the winter generally, when the wea- 
ver leaves off work at night, the air of his 
workshop becomes colder and damper, till 
its state nearly approaches to that of the 
outer air ; and, therefore, when the weaver 
is desirous of beginning his work again in 
the morning, he finds the porre has become 
damp ; the adjacent threads have, therefore, 
a tendency to rub hard against one another 
in making the shed, and the work proceeds 
heavily and slowly till the fire of his shop 
has become powerful enough to evaporate 
the moisture, which often will not be effec- 
tually done in less than two hours. Besides 
the loss of time hence arising, the work done 
under such circumstances feels loose and 
spongy, and is very liabla to cockle, from 
certain parts of the threads being more moist 
than the others during the weaving, espe- 
cially when two or mors kinds of silk are 
employed in the same warp. 

“ Another disadvantage is, that the brighter 
dyes now used, especially for spring wear, 
are many of them so fugitive, that they are 
much injured by mere dampness, to which 
they are particularly liable, as they must of 
necessity be woven during the winter. These 
difficulties and imperfections affect both the 
weaver and his master in so serious a degree, 
as to render their removal a matter of no 
small importance. 

“ Mr. Ryan, after several unsuccessful at- 
tempts, at length hit on the simple instru- 
ment about to be described, with which he 
has always obtained the most satisfactory 
results. 

• “ It is a hollow quadrangular prism of tin- 
plate, with a round neck at one end, closed 
by a cork ; the length of the prism is about 
equal to the length of the porre, and on the 
under side are two handles, to render it 
more manageable. The prism, being filled 
with hot water, is applied first to the under, 
and then to the upper surface of the porre, 
till, by means of it, all the moisture is eva- 
porated. This is often so considerable, as 
tp cause a visible steam while it is passing 
off. The instrument is then applied to the 
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harness ; and the whole is this made 4tf f 
and brought into a state proper for working 
in from ten to twenty minutes, according to 
its previous state of dampness. 

“ From the evidence of practical weavers, 
who have made use of Mr. Ryan’s instru- 
ment, it appears that the injury caused by 
dampness, both as regards the work and the 
more fugitive colours, is not at all exagge- 
rated, and that, by the ose of the instru- 
ment, they have constantly obtained the ad- 
vantages attributed to it by the inventor/’ 


NOTES AND NOTICES. 

Modern domestic warming Stoves . — When small 
domestic stoves are used, with very low combustion, 
as has been recently proposed, upon the score of a 
misjudged economy, there is great danger of the 
inmates being suffocated or asphyxied, by the re- 
gurgitation or the noxious burned air. The smoke 
doctors who recommend such a vicious plan, from 
their ignornnee of chemical science, are not aware 
that the carbonic acid gas, of coke or coal, must be 
heated 250 degrees F. above the atmospheric air, to 
acquire the same low specific gravity with it. In 
other words, unless so rarified by heat, that gaseous 
poison will descend through the orifice of the ash- 
pit, and be replaced by the lighter air of the 
apartment. Drs. Priestly and Dalton have long ago 
shown the co-existence of these two-fold crossing 
currents of air, even through the substance of stone- 
ware tubes. True economy* of heat, and salubrity, 
alike require vivid combustion of the fuel, with a 
somewhat brisk draught inside of the chimney, and 
a coriesponding abstraction of air from the apart- 
ment. Wholesome continuous ventilation, under 
the ordinary circumstances of dwelling houses, can- 
not be secured in any other way. Were these me- 
phitic stoves, which have been of late so ridicu- 
lously puffed in the public prints, generally intro- 
duced, the faculty would need to be immediately 
quadrupled to supply the demand for medical ad- 
vice; for headaches, sickness, nervous aliments, 
and apoplexy, would become the constant inmates 
of every inhabited mansion. The phenomena of 
the grotto of Pausilippo might then be daily rea- 
lised at home, among those who ventured to recline 
upon sofas in such carbonated apartments j only 
instead of a puppy being suffocated pro tempers, 
human beings would be sacrificed, to save two- 
penny worth of fuel per diem.— Dr. Ure > s Die. of 
Arts, jrc. 

Exhibition of Industry at Madrid . — Onr own 
^national exhibition of arts and manufactures” has 
somehow or other died a natural death— or rather 
an unnatural one; for an exhibition of that kind, if 
well conducted would, in this country, be sure to be 
instructive, and ought to be popular It is now pro- 
posed to establish one in, of all countries in Europe 
the very last where it could be expected. Senor 
Annibal Alvarez, the son of a distinguished Spanish 
sculptor, has published a project for an exhibition 
of the products of national industry at Madrid. To 
a foreigner, the national industry of that coqntry 
appears at present to consist chiefly in mutual 
murder. 

Railway Insurance Company .— The Dresden and 
Leipzig Railway Company ore beginning to count 
their winnings. At the end of October tne receipts 
amounted to 90,000 dollars, of which half was paid 
away in interest, and 30,000 of the remainder to the 
first subscribers. Some increase te the revenue is 
anticipated from the establishment of an inanranen 
for luggage on the part of the company, A pas- 
senger who desires to save himself the trouble of 
looking after his luggage, will have it in his power 
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to surrender It to the officials on the payment of 
abont three halfpence for every pound weight, and 
will receive in return a card, on giving up which at 
the end of the journey the luggage will be re-deli- 
vered him. This insurance is to the value of a 
dollar a pound, by paying double, a double insur- 
ance may be effected. It is supposed that feu£ per- 
sons will prefer to “ take their chance,” amidst 
the inevitable confusion arising from the simulta- 
neous progress of four hundred passengci-s. 

More Rings of Saturn.— Among the other evils 
of our foggy climate, must for the future be enume- 
rated, one to which much attention has not hitherto 
been given— its inaptitude for astronomical obser- 
vations. Signor Decuppis, of the Observatory at 
Rome, in a recent communication to the Academy 
of Sciences at Paris, gave an account of the results 
of some late observations in Saturn, which place 
this fact beyond a doubt. It was thought for a 
long time that Saturn possessed only one ring — it 
was not till Herschel brought into exercise the 
powers of his gigantic telescope that it was dis- 
covered to possess two. In tne pure atmosphere 
of Rome, with the assistance of a powerful telescope, 
It was discovered on the 17th of June last, that the 
number amounted to four— and on the 18th of 
June, Signor Decuppis, to his astonishment, clearly 
made out five. Having read with how much di fi- 
culty Herschel ascertained the existence of the 
smaller three of the seven satellites of the same 
planet, the Roman astronomers were amazed to 
find, that to them they appeared with the greatest 
distinctness and brilliaucy. With such a climate 
as theirs, it is no wonder that the Italians should 
be able to claim the discovery of an asteriod by 
Piazzi of Paiernio, but it reflects no honour on them 
as cultivators of science, that the others should 
have been introduced to the world of science by 
Harding and Olbers and that the only planet added 
to the solar system should have been first detected 
on the South Parade in Bath. 

South Eastern and Dover Railway.— We have 
paid our periodical visit to the works of this rail- 
way, to mark their progress. Our readers are 
aware that the galleries and shafts of the im- 
portant tunnel at Shakespeare’s Cliff are already 
complete, and we have now to notice that the two 
headways are progressing most satisfactorily. The 
chalk hitherto excavated is of eatraordinary firm- 
ness, and folly realizes the expectation of the en- 
gineer. — that the roof of the tunnel will in no part 
require any extraneous support beyond the natural 
chalk. About four weeks hence, should the work- 
ing continue favourable as hitherto, we may con- 
gratulate our readers upon the possibility of walk- 
ing through the bowels of this noted cliff. The 
cuttings beyond are proceeding rapidly, and still 
forther, the second tunnel has been commenced 
under very favourable appearances .— Dover Chroh. 

Proposed Railway from London to the North . — 
A new line of railway has just been projected, to be 
called the North Trunk Railway. It is proposed to 
commence at Islington, passing from thence be- 
tween Highgate and Hampstead, by Finchley, 
Barnet, St. Alban’s and Bedford, between Higham 
Ferrars and Wellingborough, and thence to Leices- 
ter, there to join the Midland Railway. This route 
would form a portion of a direct line from London 
to Edinburgh. 

Newcastle and North Shields Railway. —Not- 


withstanding the very wet and untoward state of 
the autumn, the various works on the Newcastle 
and North Shields Railway are progressing favour- 
ably. We understand that the Company intend to 
apply to Parliament, in the ensuing session, for a 
renewed extension of their line to Tynemouth, and 
should they succeed in their praiseworthy under- 
taking, it cannot fail to be one of the most usefol 
railways in the United Kingdom ; it will be the 
means of opening out to the public, at a cheap 
rate, one of the best bathing stations on the eastern 
coast of England. As far as we can learn, the Com- 
pany mean to carry their line through the town of 
North Shields by means of a tunnel similar to the 
one now in use under the town of Liverpool ; by 
this arrangement the present features of tne town 
will be perfectly preserved; and, in order to ac- 
commodate the inhabitants, it is proposed by the 
Company that the locomotive engines shall stop 
short at the entrance of North Shields, and the 
trains to be thence forwarded through the tunnel 
to Tynemouth by horses every half hour, or oftener, 
if required. 

Danube and Maine Canal . — The canal to connect 
the Danube and the Maine, recently commenced 
was not a favourite speculation in Germany, It 
was alleged that the country it was to cross was so 
sandy, that water would only be attainable at an 
enormous expense, or not at all, and that the canal 
would, in cousequence, be at a stand still in sum- 
mer. To the astonishment of every body, the engi- 
neers of the canal included, water has turned out 
uncommonly plentiful in the midst of the sand— 
that portion of the bed of the canal already com- 
pleted is partly filled with water * on the voluntary 
system and it is found that some brooks, whose 
course it was in contemplation to divert, will not be 
wanted at all. 

Birmingham Railroad .— Return between the 2nd 
October and 6th November Inclusive, to and horn 
Birmingham ‘.—Travelled, 3,663,061 miles. Number 
of persons, 66,816. Duty paid to Government, 
j 6'1,860 11s. The foregoing is the substance of the 
declaration of the Return made before the magis- 
trates, Mr. Twyford, and Dr. Robinson, a county 
magistrate. 

Bottle - Washing Machine Premium . — In answer 
to numerous inquiries respecting the bottle washing 
premium, we beg to say, that we are in communi- 
cation with the firm on whose behalf the prize was 
offered, and expect to be able to announce the 
award of the prize in a week or two. 

Metropolitan Railway Map . — On the 1st of De- 
cember will be published vol. xxix of the Mechanics* 
Magazine , price 9s., illustrated with a Railway Map 
of the Metropolis, taking in a radius of 16 miles from 
tiie Post-office. Encouraged by the extensive sale 
which our Railway Map of England has commanded, 
the Metropolitan Railway Map has been executed 
at a very great cost ; the utmost exactness has been 
observed iu reducing it from the Ordnance maps, 
and all the railways projected, up to the day of pub- 
lication, have been distinctly and accurately marked 
from actual survey. The limits of the twopenny 
and threepenny post deliveries are also shown in 
the Map. The Metropolitan Railway Map alone, 
stitched in a wrapper, price 64., and on fine paper, 
coloured, Is. 

The Railway Map of England andWales continues 
on sale, in a neat wrapper, price 6d.; and on fine 
paper, coloured, price Is. 


British and Foreign Patents taken out with economy and despatch ; Specifications, Disclaimers, and 
Amendments , prepared or revised : Caveats entered ; and generally every Branch of Patent Business 
promptly transacted. A complete list of patents from the earliest period (15 Car. II. 1676 J to the pre- 
sent time may be examined. Fee 2s. 6 d . ; Clients, gratis . 


LONDON : Printed and Published for the Proprietor, by W. A. Robertson, at the Mechanics* Magazin, 
Office, No. 6, Peterborough. court, between 136 and 136, Fleet-street. — Sold by A. & W. Galignantt 
Rut Vivienne, Paris. 
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PISTRUCCl’s IMPROVED BANKER FOR 
8CULPTOR8. 

Sir, — The splendid talents of Mr. Pis- 
trucci. Chief Medallist of her Majesty’s 
Royal Mint, as “a cameo-gem en- 
graver” (as he has sometimes disparag- 
ingly been called), are pretty generally 
known, and almost universally admitted. 
His cameos have long been considered 
scarcely inferior to the best of the an- 
tique ; and have frequently been mis- 
taken, by some of the most approved 
judges, for ancient productions. Of his 
superior excellence as a medallist we 
have had several recent proofs afforded ; 
but it is not generally known, that to 
first-rate artistical skill, he adds mecha- 
nical abilities of a very high order. Ten 
years ago he invented, and has since 
sent to Mexico, a very powerful coining- 
press of wrought iron, which some of 
the first manufacturers in Birmingham 
are now beginning to appreciate and to 
copy. 

Mr. Pistmcci is well known, by every 
person in the royal mint, to be fully 
equal, if not superior to, all others, in the 
judicious selection, and also in the very 
delicate and difficult art of hardening 
and tempering steel dies. 

His recent and highly important in- 
vention of casting thin iron plates from 
models, to be mounted on steel beds, 
and used in lieu of engraved steel dies, 
has been already described in your pages 
(p. 36, No. 767) : and his studio abounds 
with simple and ingenious contrivances 
for facilitating the execution of his mul- 
tifarious works of art. 

During the long protracted (and, by 
him, undesired) period of his “ official 
leisure ,” Mr. Pistrucci resumed the pro- 
fession of a sculptor ; he fitted up two 
workshops in the mint, for private 
works in marble, entirely at his own ex- 
pense. In one of these he executed his 
fine colossal bust of the Duke of Wel- 
lington, and in the other, that of Prince 
Pozzo di Borgo; both of which have 
been greatly admired. 

In illustration of the remarks which I 
have just made respecting Mr. Pistrucci’s 
ingenuity in devising expedients to faci- 
litate or assist his labours, I send you 
herewith a description of his improved 
w Banker,” which affords a much readier 
and more convenient method of chang- 
ing the position of a heavy mass of 


marble, &c., than any hitherto employed 
for that purpose. There is both novelty 
and ingenuity in the present apparatus ; 
and I observe that a patent was obtained 
by Mr. William Brindley, of Birming- 
ham, in December last, for the applica- 
tion of a precisely similar arrangement of 
mechanism to the construction of presses 
of great power. Mr. Pistrucci’s banker 
was made at the well-known manufac- 
tory of Messrs. Heaton, Brothers, of 
Birmingham ; and whether Mr. Brindley 
obtained his idea from that source, I 
cannot pretend to say, nor is it of any 
real consequence ; for a Mr. Penny ex- 
hibited a press, constructed on the same 
plan, in London, upwards of five years 
since. 

I may hereafter return to the subject 
of these presses ; but, for the present, I 
shall confine myself to the more legiti- 
mate object of this communication. 

Mr. Pistrucci’s banker (to use com- 
mercial phrases) is 'k very substantial 
one ; it carries great weight , and is not 
likely to break . It consists of a circular 
board of oak a , mounted on three legs 
of ash bbb, composed of two pieces, and 
strongly bolted together. Iron ties con- 
nect the legs to the table, and to each 
other. A second circular board or plat- 
form, c, is supported perpendicularly 
over the first, by three strong iron screws 
d d d. The parallelism of the machine 
is preserved, and the support strength- 
ened, bythree steadying- irons ee e f which 
pass through suitable guides///: these 
are furnished with set screws, for fixing 
the apparatus immoveably at any ap- 
proved height.* > 

The platform c, on which the block of 
marble is placed, is made in three parts r 
a top and bottom, with an intermediate 
ring enclosing the gearing, by which the 
effect is produced. A horizontal toothed 
wheel is fixed on the top of each of the 
screws, all three of which work into a 
wheel placed in the centre ; on the axis 
of this central wheel there is a large 
bevel wheel, which is driven by a pinion 
on the winch-handle g j so that, by turn- 
ing the handle, the three screws are made 


* In this machine the steadying-irons have been 
placed opposite each of the screws ; but, in Mr. 
Pistracci's plan, they are placed more judiciously, 
intermediately, so as to have six eqaidiaia&t’poiiits 
of support instead of three. 
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ta resolve uniformly $ and the platform, 
with its load, is raised or depressed* ac- 
-cording to the direction in which the 
handle is turned. 

By this arrangement, the power re- 
wired to elevate the platform c is ren- 
aered so trilling, that a child may effect 
it with ease, even when loaded with two 
oc three tons weight. So great is the 
mechanical advantage, that when a block 
of marble, weighing about two tons, was 
standing on the platform, I could scarcely 
tell, by the resistance offered in turning 
the handle, whether I was raising or 
lowering of it. The space moved through 
in . a given time is, of course, propor- 
tionably small ; but then the range re- 
quired is, in these cases, never large. 

In addition to the vertical motion thus 
elegantly and conveniently obtained, a 
horizontal movement is afforded, on 
placing a short lever in the hole h ; when 
the upper part of the platform revolves 
on its centre, being supported by a me- 
tallic bearing near its outer edge. 

The stability and complete efficiency 
of this apparatus can hardly be conceiv- 
ed except by inspection ; and those per- 
sons who feel interested in the employ- 
ment of such a machine, will find it well 
worth while to pay a visit to the mint — 
where Mr. Vistrucci’s free and open dis- 
position will readily afford them the 
means of forming their own conclusions 
on the merits of this invention. 

I remain. Sir, yours, respectfully, 
Wm. Baddeley. 

London, Nov. 7, 1838. 


ORGANIC MATTERS THE PROPER AND 

ONLY SOURCE OF ANIMAL FOOD. 

Sir, — I am sorry to observe in your 
last number (797), that “Junius Redi- 
vivus,” instead of candidly acknow- 
ledging himself in error, makes an in- 
effectual attempt to vindicate his former 
statements (page 36, No. 793), setting 
forth the future probability of nutritive 
food being prepared from inorganic mat- 
ter. Although fully sensible of my in- 
feriority to “ Junius Redivivus” in ar- 
gumentative powers, I feel that he is so 
decidedly wrong, and so completely op- 
posed to all recorded facts, in the posi- 
tion he at present endeavours to main- 
tain, that I must beg to offer a few brief 


ONLY SOTl) ROE OF ANIMAL. MOOD, I3i f 

observation & in reply to the matter* 
broached in his last communication. 

“ Junius Redivivus” misquotes me at 
the outset, for no apparent reason but 
that of introducing schoolboys perform- 
ing the exploit of swallowing Uve frogs 
— not as a means of subsistence, but 
out of mere sport — and the bolting of 
dead oysters, by grown up gourmands, 
as a matter of palatic gratification. He 
then goes on to assert that “ the marble 
rock is but a congeries of living being* 
or their exuviae.” It is true that whole 
mountains and extensive districts in va- 
rious parts of our globe, appear to be 
composed almost entirely of animal re- 
mains : but such mountains, and mirble 
rocks , are two distinct and widely d ffer- 
ent things. Butchers, with their wives, 
and sons, and daughters, are next exhi- 
bited as fattening on the effluvia of meat : 
and “ Junius Redivivus” says, “ yet 
surely these gases are not living matter.” 
No, but they are most undoubtedly the 
produce of what was once living organic 
matter ; and I shrewdly suspect, by the 
bye, that if the meat itself was withheld, 
.the fattening influences of the gases 
would be of a very unsatisfactory cha- 
racter. We are, however, requested to 
return to the opinion of the philosophers, 
that is, of one — Humboldt, “ who has 
recorded that certain tribes of Indians, 
during certain periods of the year sub- 
sist on a white earth, which they dig up,” 
and “Junius Redivivus” supposes this 
to substantiate the fact — not that man 
may derive nutriment from, but that he 
may subsist upon, inorganic matter. In 
the first place, that this white earth con- 
sists entirely of inorganic matter is “ not 
proven;” in fact, its peculiar colour 
strongly induces a belief in the presence 
of organic (either animal or vegetable) 
matter, else whence the preference given 
it over other earths ? Secondly, if it 
was, the mere subsistence for a short 
time on a substance devoid of nutriment, 
proves nothing; because in some dis- 
eases, mesenteric obstructions for in- 
stance, although food is regularly taken 
into the stomach, and many of the func- 
tions of life continue to perform their 
office, no nutriment is derived by the 
system, and the food might almost as 
well be white or any other coloured 
earth ; yet the poor sufferer lingers for a 
considerable period — perhaps several 
months — and at length, nature having 
fairly exhausted all the repositories of 
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self-subsistence,* he sinks a victim to 
starvation. 

Just as well might an Englishman 
fatten on the red earth constantly seen 
on the banks of his favourite Thames 
(the colouring matter of which is innu- 
merable animalcules) , and boast of his 
subsistence on inorganic matter ! The 
mushroom and the olive, brought for- 
ward by “Junius Redivivus” — being 
both organic substances — by no means 
assist his argument : he seems to depend 
greatly upon his assertion that “we 
scarcely know where the stone ends and 
the vegetable begins, or where the ve- 
getable ends and the animal begins. 0 
It has long been a favourite notion with 
speculative naturalists/ that organised 
beings might be arranged in a continued 
series, every part of which, like the links 
of a chain, should be conencted with 
that which preceded and that which fol- 
lowed it. Linnaeus was even impressed 
with the idea, that nature, in the forma- 
tion of animals, had never passed ab- 
ruptly from one kind of structure to an- 
other. But the idea of a chain, or conti- 
nuous gradation ot being, was cherished 
with enthusiastic ardour by Bonnet, who, 
assuming man as the standard of excel- 
lence, attempted to trace a regular series, 
descending irom him to the unorganised 
materials of the mineral world. Many 
other writers have adopted this fanciful 
speculation ; but none have carried it to 
a more extravagant length than Lamarck, 
who blends it with the wildest and most 
absurd hypothesis that was ever devised, 
to account for the diversities of animal 
structures. 

The fact is, the parts, which by their 
assemblage constitute an organised body, 
when compared with inorganic matter, 
exhibit in their chemical, as well as in 
their mechanical characters, the most 
well-marked and striking contrast. The 
solids and fluids of which organic struc- 
tures are composed, differ very mate- 
rially in their chemical constitution from 
the productions of the mineral kingdom. 
Their elements are combined by a much 
more complicated arrangement, and 
united by less powerful affinities ; or ra- 
ther, the balance of affinities, by which 
they are held together i3 more easily de- 


* The peculiar office of fat as a magazine of nu- 
triment, for the support of the body during the 
period when food is scarce, is strikingly exemplified 
in numerous instances, especially in all the liyfcer- 

nating animals. 


stroyed, and thus proneness to decompo- 
sition is constantly present. 

It is an incontrovertible law of na- 
ture, that a constant supply of nutritive 
matter is essential for the continuance of 
life ; and when we come to analyze the ’ 
proximate principles from which animal • 
nutriment is derived, we find them redu- 
cible to the following : namely, fibrin, al- 
bumen, oil, gelatin, and sugar ; together 
with a few others, such as oemazone, 
which are of minor importance. Per- 
haps the most exact classification is that 
of Magendie, who refers all alimentary 
substances, whether animal or vegetable, 
to the following heads : namely, farina- 
ceous, mucilaginous, saccharine, acidu- 
lous, oily, gaseous, gelatinous, albumi- 
nous, and fibrinous. These are adapted 
to the purposes of nutrition by the func- 
tions of assimilation, absorption, circu- 
lation, and respiration. 

When any of these proximate princi- * 
pies are found to exist in inorganic mat- 
ter, then — and not till then — will man • 
find nutriment therein. '“Junius Redivi- 
vus” may perhaps go on to ultimate ele- 
ments ; but this will advantage him no- 
thing, as they form organic substances 
only in definite proportions. 

It is too frequently the practice with 
flighty theorists, though both unphiloso- ' 
phical and unjust, to push their specu- 
lations beyond all reasonablejlimits ; and, 
when challenged, to reply, that “ philo- 
sophy is not yet a perfect science and 
when met by some insurmountable diffi- 
culty, to content themselves by declaring, 
that “ our chemistry is at fault.” 

I would merely ask, was it not by 
similar baseless arguments, and such 
idle speculations of old, that the reign 
of ignorance was so long perpetuated ? 
and shall we — after the lessons of a Ba- 
con, and the example of a Newton — suf- 
fer imagination to run wild, regardless 
of all recorded experience. 

I trust there are none who would as- 
sert that our knowledge is perfect, even 
with reference to the points now under 
review ; but this may be admitted, that 
whatever further insights the persever- 
ance and ingeo utty of man may obtain, 
into the mysterious operations of nature, 
we are even now in possession of certain 
facts, and have acquaintance with seve- 
ral governing laws, that will continue to 
operate, unchanged, to the end of time. 
We have positive data to proceed from, 
however limited our range beyond ; and 
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unprofitable indeed must be our specu- 
tions, if, despising these, We start in ig- 
norance — proceed in darkness — and end 
is chaos. 

I am, Sir, yours respectfully, 

Wm. Baddeley. 

London, Nov. 21, 1838. 


SMOKE-CONSUMING STOVE. 

Sir, — I inclose you an extract from 
the Engineers and Mechanics' Cyclopaedia, 
by which "Junius Redivivus” will per- 
ceive that he has been forestalled in his 
proposal to make the two side jambs of 
stoves a repository for coals, for the pur- 
pose of effecting the combustion of the 
smoke. Were the facts stated not be- 
yond all question, still I am sure his na- 
tural gallantry would not allow him to 
dispute the invention with a lady . 

It is stated in the description, that the 
hobs or lids “ should shut down closely; 


if air-tight the better.” Now, it would 
be altogether impossible to make them 
do so ; and in that case the gas, smoke, 
&c., would escape unconsumed into the 
chimney, and a loss, instead of economy* 
of fuel, would result. This might be 
prevented by using a luting ; but it would 
be so frequently required to be renewed* 
that this is quite out of the question. 
It appears to me, that by making the 
side of the stove between the fire and 
the coals a receptacle for water, in coil 
nection with a larger reservoir behind or 
elsewhere, the coking process would be 
confined to the strata of coal in contact 
with the ignited fuel, and thereby pre- 
vent the evil consequences before ad- 
verted to. 

I am. Sir, yours respectfully, 

YVm. Baddeley. 

London, Nov. 20," 1838. 


MRS. SMITH’S STOVE. 



“Apian of a stove designed for burning 
its own smoke, was communicated by Mrs. 
Rachel Smith to a periodical journal, which 
seems susceptible, by its simplicity of con- 
struction and soundness of principle, to be 
made effective for the object intended. The 
stove is made exteriorly of the usual form, 
excepting that the fire-part, f, is of greater 
length, or height than is common, and the 
spaces under the hobs are made into reser- 
voirs to receive the coals, as shown at C C, 
for supplying the fire. The hobs are upon 
hinges, and form lids, which shut down very 


closely ; if air-tight the better. - The cheeks 
of the grate are open at the bottom, so that 
the coals lying upon the inclined planes of the 
reservoirs descend by their own weight, and 
occupy the lower part of the grate ; as the 
fuel is consumed, or raised by the poker, a 
fresh portion of coals enters from either or 
both of the reservoirs, and fills up the space. 
In this manner the fuel is constantly sup- 
plied, occasioning little or no smoke. The 
reservoirs should be of sufficient capacity 
to hold enough coal for the day’s consump- 
tion.” 


MODE OF ATTACHING A FRESH CARRIAGE TO A RAILWAY TRAIN WITHOUT 
STOPPING THE TRAIN. 

Sir, — The delay and inconvenience, as the advantages both to proprietors 
the w ea * and tear of machinery, which and travellers, which a solution of the 
arise ; from frequent stoppages, as well ' problem above stated would afford, are all 
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so obvious, that they need not be en- 
larged upon. Two methods of solving 
this problem present themselves. 

1st method : Suppose the last carriage 
of die train furnished with a cylindrical 
box, whose axle is parallel to those of a 
carriage, and containing a spiral spring 
(like the main spring of a watch), let Z «» 
length of the spring ; r = radius of the 
axle on which it coils ; t = thickness of 
the spring ; n = nu mber o f c oils; it = 

3.14159, then 2ir r+ ~ .. 


r+Y+“ — l ” 1 ne viy. 


2 ir. — .(,2 r+nt) 
2 


Z, or » 5 


+ t m = 


Si- 


1 _ r .a/iI+L 

v t" t+ r ^ irt 

milarly, if R = radius of cylinder; T = 
thickness of a flat rope coiling upon it 
and upon itself; L = length of rope, 
that runs out while the sprin g takes n 

turns; then n - — ■ ^2+^.. 


Example . — Suppose the diameters of 
the cylinder and axle to be 3 and 1 foot, 
Z = 93 feet, t= i inch, then in feet r = 4- 
Z = 93 
3.1 


= — = 30, and 


^ =• 1800 n - — 30 -f ^2700 = 

22 nearly; and if T = 3 t = 4 inch, 

3 Z = 279 feet; and if the train is moving 
at the rate of 30 miles an hour, or about 

40 feet per second, — = 7 seconds near- 
4Q 

ly ; abundance of time for communicat- 
ing motion to the new carriage (C). 

If the last carriage (L) be furnished 
with several coils of spring, as many 
must be put in gear as are thought ne- 
cessary, according to the weight of C. 

Let C be placed near the rails, and as 
L passes the rope becomes attached to 
C, and begins to run out ; it remains to 
get C upon the rails as soon as possible 
after L has passed. This may be done 
in various ways. 

1st way : Let C be placed on a frame 
parallel to the rails, and be set on the 
rails by a strong spring, which L releases 
in passing, and by a motion perpen- 
dicular to that of the train. By this 
way, however, at least l" of time is lost. 

2nd way : Let C be placed on a side 
rail slightly curved and leading into the 
railroad, then motion commences the in- 
stant L passes, and this motion may be 
aided by a strong spring released by L 
and propelling C; or (which might be still 
better) by a tube containing compressed 
air. 



Fig. 1 explains the construction oftheside 
rail . — A B, F E, the railroad ; G H B F L 
K, the siderail elevated 6 or 8 inches above 
A F, and decending into it at B and F. 
Let the portions B H, F L, be in the po- 


sitions hh t fl, and P 0 in the position 
J O moveable round a hinge at O. When 
L comes to it, it becomes attached to C, 
and releases the spring which propels C. 
On passing O, another spring puts p 0 
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in ihe -position, P O, completing the aided by a epring as before, a* well as 

iwl'G P H. When L reaches B T, the by gravity; and if ihe apace through 

•portions * A,/Z, assume the positions B H, which C descends be regulated aceord- 

F L, and C moves into the railroad. mg to the speed of 4he team, .a inwdi 

' 3rd way : Let C descend from above smaller coil of spring need be earned by 
down an inclined rail. Here C may be L than when the motion of C is wholly 
both attached and detached the instant produced by the coil. 

X passes under it; the motion may be 

Fig. 2. 



Fig. 2 explains the construction of the in- 
clined tail. — This rail must be sup- 
ported by a frame extending a little be- 
yond the rails A B F E, so as to allow 
the trains to pass. A portion, d b , of the 
rail is supported in a horizontal position, 
and just high enough above A B to 
allow the wheels of the train to pass un- 


der it. When L comes to B the sup- 
ports are removed, and b d falls into 
the position d B, and the next instant C 
descends down it. 

When the new carriage descends from 
above, the cylinder and coil may per- 
haps be dispensed with. 


Fig. 3. 



EB,*Flg.2, the rail (slightly curved) down 
which C descends. A portion, H B, of 
this rail is moveable about a hinge H, and 
can be raised into the position H K, so 
as to allow the wheels of the trains to 
Tjass under it. The instant L passes B, 
ICH falls, or is sef in the position H B. 
The instant H B is so set , C reaches H, 
and begins to descend down H B. This 
will be effected by a trigger, at I, released 
by 'L, and having its distance from A 
properly Adjusted. If, then, the height 


of E, from which C begins Us descent 
be properly assumed (allowing for fric- 
tion, &c.) C may be made to arrive at B 
with a velocity greater than that of the 
train. C will then overtake the train, and 
by a simple device become attached to it. 

This method has the advantage of 
b eing very simple, and in deep cuttings 
the necessary apparatus would be erected 
at a small expense. On plain ground, 
and where land can be easily obtained, 
the tractrix would probably be preferable. 
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Several other ways might be mention- be calculated to the greatest exactness, 
ed, but perhaps the above are sufficient, so that, although the attachment is ef- 
It will be observed that every thing , fected in a very few seconds, no danger 
being done by machinery, the times may or derangement is likely to ensue. 

Fig. 3. 

B 


2nd method : Here the cylinder with its 
vcoil of spring is dispensed with; C be- 
gins to move in a direction perpendicular 
to the motion of the train, and thus it ac- 
quires motion without violence. 

Let C move on a branch rail forming 
the quadrant of a circle, whose centre is 
O, and radius R, and leading into the 
rail-road, as in fig. 1. E C, a rope = in 
length to R, and l 2 E F; as a car- 
.riage from the direction L passes, it 
.catches a noose at E, and draws C 
.along the quadrant C F B. 


Example . — Suppose 40 feet per second, 
the rate of the train, then-^? 2 = force 

stretching the rope at the first in- 
stant of motion = gravity, suppose = 
32 feet, that is, let the rope E C be just 
able to support the weight of C, then 

R = — - 10X5 - 50, or the circle 
32 

must be at least 50 feet radius. As the 
rope E C tends to draw L off the rails, 
this may be prevented by a side rail 
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parallel to A B, and a small horizontal 
wheel, or by having another carriage on 
the other side the rails attached at the 
same instant with C. 

If C were suffered to move freely, it 
would describe a well known curve called 
the tractrix.* Experience would soon 
decide whether a slight modification of 
this curve or the quadrant would answer 
best in practice. The latter would re- 
quire the axles of C to converge to O. 
Aspring might be released, which should 
set them parallel the instant C came upon 
the straight rails, A B, F E. 

G.R. 

Cambridge, June 28, 1888. 


mb.white’s question in surveying. 

Sir, — I return “O.N.” my best thanks 
for the simple directions he nas given me 
for solving the trigonometrical question 
which I proposed in your highly useful 
Journal (No. 760) : I found it auite an 
easytask to make out an arithmetical 
solution from “ O. N.” ’s rules. I was 
somewhat surprised to find that the said 
question had attracted the notice of a 
gentleman at the Cape of Good Hope, 
who has given a geometrical construc- 
tion, and an analytical solution of it, in 
the South African Commercial Advertiser 
for June 27th.* I have made out an 
arithmetical solution of it from his in- 
vestigations, and I find the required an- 
swer exactly agrees with that which I 
obtained from “ O. N.” ’s method. As 
the gentleman at the Cape of Good Hope 
considers the question, and all others of 
a similar nature, of very high import- 
ance in trigonometrical surveying : such 
being the case, Mr. Editor, perhaps you 
will republish his solution in your sci- 
entific Journal. 

41 To the Editor of the South African Advertiser 

“ Sir, — In turning over the leaves of a 
late number of the Mechanics * Magazine, 
my attention was drawn to the following 
notice addressed to the editor of that 
periodical.” 

[Here Mr. White’s letter is quoted, 
which, of course, we need not repeat.] 

“ This is one*of a numerous and inte- 
resting class of questions connected with 
the subject of trigonometrical surveying, 
which are all reducible to the well-known 


* We also have received a copy of this newspaper 
from a correspondent in Africa. — E d. M. M. 


problem originally proposed by Town- 
ley ; by which, from three objects given 
in position, and the angles which their 
mutual distances subtend at a station in 
the same plane, the relativeposition of 
the station is determined. They are all 
of practical importance, both to the mi- 
litary and land surveyor; and in this 
colony especially, where in the Survey 
of Grants every point of importance 
ought to he determined by triangulation, 
they should find a place in the note-book 
of every surveyor. With the view of 
drawing the attention of our colonial 
surveyors to the subject, I am induced 
to request the favour of a corner in your 
next paper, for the following solution of 
the above question. 

“Yours, &c. I. 

At H, in the known distance WH, lay 
off the angles WHQ, WH R respective- 
ly equal to the given angles WSC, 
WCS; and in like manner at W, the 
angles HWQ, HWR equal to the given 
angles C S H, S CH. Draw Q R. 



Through the points W, Q,H, describe 
a circle intersecting QR in S; and 
through the points W, R, H, describe 
another, cutting the same line in C. By 
this construction, the position of S ana 
C, where the angles were observed, ire 
determined. 

Join S H, C H, and on S C describe 
the triangle S P C, having the angles at 
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S-and C equal to, the. given angles CS P, 
SCP. Join P W. 

1. In. the triangle WHO, there are 
given the side W H, and the angles 
find W Q, Q H, which may be computed' 
fbom the following expressions : — 

WQ = WH. sin. WS C 


QH=WH- 


sm. (WS C + CSH) 
sin. CS H 


sin. (WSC+CSH) 

2. From the three points W, Q, H, 
thus determined,, and the angles they 
subtend at S which are given* the dis- 
tance SW may be found by means of 
Townley’s Problem, of which the follow- 
ing is an analytical solution,* : — 

Let 5=semiperimeter of triangle WQH 
^,w=sides W Q. and QH 
QomgleWQH 
H, Wrangles QHS and QWS 
r»,.nrr;angles HSQ, and WSQ; 

1. Sin. i Q=sq.rt.(fcl^ ( £=^ ) 

\ h.w J 


2. Tan. sin ‘ w 

h sin. m 

3. Tan. i [H — W]=tan. [Z— 45°]. Tan. 

£ (Q-f m+n) 

4. W=j(H+W) — £(H — W), where 

i (H-f W)=180°— * (Q+m+rc) 

5 r w— ^ sin - (»+W) 
sin. n 

3. In the triangle S W C there are now 
given SW and the angles ; hence S C 
may be found as in (l) * so also may S P 
in the triangle SCP, of which the side 
SC, and the angles at S and C, are 
known. 


4. Lastly, in the triangle PSW, from 
the two sides SP, SW being known, 
and the included angle given, we have 
for the distance sought 

P W=[SW+SP] cos. Z 
where Z is an auxiliary angle, such that 
„ 4SP. SVV.cos. **WSP 
«n. ’Z= ( SP+SVV> 

“ N.B. Had the geographical position 
of W been given, and the azimuth of H 
on its horizon, there would have been 
sufficient data: to deduce the latitude and 
longitude of P. Querei— what is the so- 
lution.?” 

T am, Sir, your obedient servant,, 

A. B. White. 

Bath, Nor.. 1, 1833. 


* This would be the indeterminate case of Town- 

ley** Problem but for the point C, which is deter- 
mined: item the intersection . of Q E by the other 
circle. T 


ON THE CONVERSION OP WATER INTO 

STEAM, IN THE HIGHER. DEGREES 

OF TEMPERATURE, AND THE BURST^ 

ING OP STEAM-BOILERS* BY DR. 

CHARDES SCH A FHAEUTL . 

It is- well known that water. can r 
in all degrees of temperatiye, be con- 
verted into steam ; nevertheless the; 
vaporization becomes rather difficult in 
some cases, particularly when the solid 
conductor which is to communicate the 
caloric to the water, possesses rather a 
higher degree of temperature than that 
under which the liquid is to be con- 
verted into steam. 

In support of this statement, we need 
only refer to a long known experiment, 
which was first made by Leidenfrost, in 
1756, — I mean that of letting a drop of 
water fall into a platina crucible made 
into a white heat. The water globule 
spins rapidly round without ebullition, 
and the evaporation is slow ; in propor- 
tion as the temperature of the vessel is 
high. In an experiment made by Klap- 
roth, six drops of water, were allowed 
to fall into a vessel of white hot iron, 
during the time it was cooling in the air. 
The first drop required 40 seconds to 
evaporate ; the second, 20 ; the third, 6 ; 
the fourth, 4 ; the fifth, 2 ; and the 
sixth immediately evaporated. Yet, if 
such a drop, which has remained some 
seconds in a white hot platina vessel, be 
turned quickly into the hand, it will be 
found scarcely warm. The vaporization 
of the drop of water proceeds quicker 
in. proportion as the temperature of the 
crucible falls, and in the not yet ascer- 
tained degree of temperature above 212, 
the drop is rapidly dispersed. 

In addition to Klaproth, Doebereines, 
Berzeleus, Muncke, Laurent, and Tom- 
linson have repeated these experiments* 
with various alterations, and have given 
different explanations of it. The reason 
that the drop of water did not get hotter 
and evaporate, they ascribed to the cir- 
cumstance of its being repelled from the 
hot surface, and for that reason could 
not remain in contact with the heated 
body. 

Notwithstanding this hypothetical re- 
pulsion of the drop of water, by which 
means it was prevented from getting 
hot, they found it necessary to account 
for its rotation, by the circumstance of 
steam being generated where it touched 
the hot surface, which forced it away 
again. 
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In the following few lines we will 
endeavour to ascertain the cause of this * 
phenomenon, and bring it in connection 
with similar ones not yet known or de- 
scribed. 

Let us try to heat a fluid at a certain 
part, i. e. to communicate caloric* to 
one part of its external surface, and to 
disperse the caloric, from this point, 
through the entire mass. 

In doing* this we must bear in mind 
two forces, on whose relative action de- 
pends the dissemination of the heat, 
lrom the point where it is first applied, 
to the interior. The first of these is the 
force of cohesion, with which one mole- 
cule attracts another in infinitely small 
distances. The second is the force of 
gravitation, by which each molecule is 
attracted by the earth, in the inverted 
square of the distance. 

If a drop of water be allowed to fall 
on a base which possesses no attraction 
towards the molecules of which it is 
composed, that is to say, on a greasy 
surface, or in the case of a drop of 
quicksilver on glass, the drop assumes a 
spherical shape, that is to say,, the force 
of cohesion with which one molecule 
attracts another is so overpowering, that 
the force of gravitation, which likewise 
affects each particle of the molecule, has 
not the power to spread the drop over 
the surface, and occasions only a slight 
depression on the side upon which it 
{alls, all the molecules in the globule be- 
ing naturally in a perfect equilibrium, 
occasioned by their own cohesive force. 

The circumstances are otherwise with 
a body of water, which, to preserve its 
equilibrium, must be enclosed in a ves- 
sel. If we imagine this body of water 
to be composed of single drops, as before 
described, one drop at the bottom of the 
vessel has to support the weight of all 
those in a perpenilicular line above it, 
the force of cohesion in this drop is, 
therefore, very soon overpowered by the 
force of gravitation of the drops above 
it, and would immediately expand, were 
it not prevented by the vessel it is con- 
tained in. 

Now the only part of this body of 
water, which is in perfect equilibrium 


* Melloni, In his interesting experiments on the 
radiation of heat, has shown that the higher the 
temperature of a radiating body, the less Will the 
rays ofheatibe absorbed by transparent bodies. 


without receiving support from a solid 
body, is the surface. In a drop of 
water, on the contrary, the whole is in 
perfect equilibrium without any foreign 
assistance. 

To apply heat to one point of a drop 
of water, it must naturally be applied to 
the surface of the globule; to apply 
heat in a similar manner to the body of 
water contained in the vessel, we must 
likewise apply the heat to the surface. 

Let us now, for example* put the bulb 
of a thermometer to the bottom of the 
vessel, and pour upon the surface of the 
water contained in it some ether, then 
set fire to the ether, and as it is con- 
sumed continue to supply fresh. Were 
this continued for a whole day the water 
would never boil, and the thermometer 
scarcely rise, provided the vessel did not 
get hot, and by this means communi- 
cate caloric. In like manner it will be 
equally impossible to make a drop of 
water boil in the centre, by applying 
heat to its external surface. That }iart 
of the surface of a drop of water which 
is touched by an ignited hody, is imme- 
diately converted into steam ; if we now 
consider the drop of water in the hot 
platina crucible where it touches the 
white hot surface, steam is immediately 
developed with explosion on the point 
which touches, the elasticity of which 
immediately elevates the drop, till by the 
force of gravitation it again touches the 
crucible on. another part, and is forced 
upwards by another explosion. At the 
same time the hot atmosphere in the 
crucible creates a cloud of steam around 
the drop. One part of this expands 
and disperses, but the other part of it is 
still retained by the molecular attraction 
of the drop, and prevents the further 
immediate touch of heated air.* 

As it was therefore found impossible 
to conduct heat from the free surface of 
a liquid to the interior, it being, as it is 
well known, proved by Count Rumford, 
that the radiation of heat from one mole- 


* By this I am remindedof a similar oft-repe«f - 
experiment of a man aitting on a heated ore a with 
out receiving any injury, although a fowl was at the 
same time cooking in It, but the heat was orily ren- 
dered supportable to the man, so long; as he conti- 
nued to drink pretty freely. The reason of this is 
obvious. The first attack of heat caused a profuse 
perspiration, which surrounded the human body 
with an atmosphere of steam, which being a bad cam- 
ducting power for caloric, prevented the body from 
absorbing the 'heat, which soon decomposed tide 
fowidn which animal Bfls waxxtinBL 
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cule to another in liquids was «*0; in 
order to heat a fluid, it is necessary that 
each single molecule of the fluid should 
come in absolute contact with the source 
of heat. It is scarcely necessary to say 
that this is eflected with a quantity of 
liquid contained in a vessel in which the 
force of gravitation is unchecked by the 
force of cohesion ; by applying heat to 
that part which bears the most pressure, 
which is naturally the bottom. 

That part of the water which comes in 
contact with the heated bottom expands, 
becomes lighter, and is immediately forced 
up to the surface by the unheated parts 
of the water, which are naturally heavier, 
which process continues until each part 
of the fluid has come in contact with the 
heating body. If you apply heat to the 
drop of water, the outside layers first 
get warm, and are then of less specific 
gravity than cold water, and will, there- 
fore naturally always remain on the out- 
side of the water sphere, as was recently 
shown in an experiment made by Tom- 
linson, who placed, on some oil heated 
to 450 or 500 degrees of Fahrenheit, a 
drop of water coloured with ink, and a 
drop of ether, whose density in compa- 
rison with water = 0 . 7155 . Both drops 
were immediately amalgamated, the 
water being of the greater density occu- 
pied the centre, the ether forming the 
exterior of the globule. 

That the attraction of the vessel to- 
wards the water ceases to be perceptible 
in a degree of temperature in which the 
water cannot longer exist in its liquid 
state, is self evident ; and we have no 
reason to have recourse to repulsion, 
where the evolution of vapour is suffi- 
cient to explain all the phenomena of 
which we have just spoken. If, there- 
fore, it thus appears impossible, under 
the above-mentioned circumstances, to 
convert a drop of water, even by an im- 
mense quantity of accumulated heat, 
into steam, it nevertheless is easily ac- 
complished by the following methods : — 

We have seen that each time the drop 
of water came in contact with the hot 
surface, a certain portion of the water has 
always been immediately converted into 
steam; that is, the portion of the surface 
which came into immediate contact with 
the vessel. Now, to convert the whole drop 
at onoe into steam, it is necessary to 
divide it into so many small parts that 
each particle may simultaneously touch 
the vessel. 


In a somewhat similar manner a ball 
of gunpowder when ignited requires a 
long time to be consumed, and would 
not be capable of forcing a bullet out of 
a gun-barrel; yet if we divide this ball 
of gunpowder into small grains, of 
which the common gunpowder is com- 
posed, the whole mass when ignited im- 
mediately explodes, and propels the 
bullet with great force to a long dis- 
tance. 

The division of the drop of water 
above alluded to, is to be effected — first, 
by mechanical means — viz., by violently 
propelling it against an incandescent 
vessel. The drop is thus, by the con- 
cussion, scattered into very small parti- 
cles, which are simultaneously converted 
into steam. On this principle I con- 
structed a steam-engine, which worked 
effectually with a cylinder of the diame- 
ter of 6-8th parts of an inch to a half- 
horse power. 

The second method is accomplished 
by chemical means, by balancing the co- 
hesive forces, on which depends the 
globular form of the drop by the ca- 
pillary action of a body which has just 
been ignited. To elucidate this point, 
let us heat the bottom of a sand-bath to 
a dark red heat, and cover it about two 
lines deep with fine well- washed sand. 
This mass of sand forms an aggregate 
of small speridical bodies, which, with 
the interstices between them, act with 
great capillary force on liquids. As soon 
as we let a drop of water fall on the 
heated sand, each grain of the surface of 
the sand which comes in contact with 
the water globule, imparts its heat to an 
equal particle of the surface of the water 
globule, and thereby each of the grains 
is perfectly cooled, as the particles of 
water are converted into steam. This 
cooled layer of sand imbibes imme- 
diately the remaining portion of the 
water globule, and a further repulsion of 
it is therefore quite impossible. 

The greater height from which the 
drop of water falls, that is to say, the 
greater force with which the water is 
driven into the sand, the more water of 
the drop is converted into steam, and 
therefore thegreater is the explosion pro- 
duced. 

Let us now fill the sand-bath about 
two inches deep with the same descrip- 
tion of sand, and take an evaporating 
dish with a semi-circular or spheridical 
bottom, and press it carefully about an 
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inch and a quarter into the sand, so that 
the impression in the sand corresponds 
exactly with the spheridical curve of 
the bottom of the dish. Then dip the 
dish the same depth into cold water, and 
take it out so carefully that as much 
water as possible remains hanging on the 
dish, which will collect in the middle by 
its own gravity into a semi-circular drop 
with a broad base. 

Now, when we carefully put the dish 
into the corresponding impression in the 
sand, so that only the extreme part of 
the drop of water attached to it touches 
the sand, nothing is heard but a slight 
hissing noise, which is only momentary. 
But if we allow the dish by its own 
weight to sink fully into the impression 
in tbe sand, so that the drop of water is 
flattened between it and the dish, a vio- 
lent explosion immediately ensues, and 
the dish is forced several inches out of 
the sand. After the.experiment, we find 
the bottom of the dish covered with a 
layer of wet sand, undulating in rays 
from the centre to the periphery, and 
which has precisely the same degree of 
temperature as the water previous to the 
introduction of the dish into the sand. 

This mode of instantly transferring 
caloric from one small solid sphere to 
another liquid, forms the introduction 
to another way in which steam is gene- 
rated. In all the former experiments 
.the caloric has been transferred from a 
solid hot body to a liquid. We now 
proceed to a method of instantaneously 
generating steam, which, as far as I am 
aware, has never been described before. 
I mean the transferring of caloric from 
fluxed incandescent bodies to the water. 
We have seen in the experiment with 
hot sand, that the sound of the explo- 
sion has possessed a character of fulness 
and thickness like that produced by the 
explosion of a quantity of gunpowder 
in the open air, which is always a sign 
that the whole of the water has been 
converted into steam in a certain mea- 
surable space of time. But in the case 
uow under consideration, the incandes- 
cent fluxed body imparts its caloric to 
the water in the same moment that it 
becomes crystalized, and consequently 
the instantaneous crystalization of the 
one body, and the simultaneous volatili- 
zation of the other, creates a sharp loud 
report, similar to that occasioned by the 


explosion of fulminated silver or quick- 
silver. 

A simple trial will render, this quite 
clear. 

Let us put some drops of water on 
the smooth surface of a blacksmith’s 
anvil ; then heat a bar of iron about l£ 
inch broad on one end to a white heat 
in a forge near the anvil; apply this 
heated end of the iron with the broad 
side upon the drops of water, and give 
the iron a sharp blow with a hammer. 
A loud explosion, similar to the report 
of a fowling-piece, will follow. 

Let us now repeat the same experi- 
ment with this difference, that before we 
put the white-hot end of the iron upon 
the drops of water, we free it from the 
slack by a few strokes of a large file, 
then put the iron on the drops of wa- 
ter, and, as before, strike it with the 
hammer. No report will then be heard, 
although we shall find a great portion of 
the water evaporated. Now, let us re- 
peat the experiment as in the first in- 
stance, and surround the drops of wa- 
ter on the anvil with a wall of sheet-iron 
or paper, except where the iron is to be 
introduced ; after the explosion we shall 
find a considerable portion of black 
sandy powder adhering to the anvil and 
sides of the paper. On a close exami- 
nation we shall find this powder to con- 
sist of minute globules of slack, which, 
if dissolved in acid, does not evolve even 
the least trace of gas, and which pos- 
sesses exactly the same chemical proper- 
ties as the slack taken from the bar of 
iron when just out of the forge, and 
that it consists of part oxide and per- 
oxide, with a little silicious acid. * 

We find the surface of the iron bar, 
after the report, quite free from slack 
on the spot where it came in contact 
with the water, surrounded by radiations 
which are caused by the escape of the 
crystalized slack. 

By this we see, that the report is not 
occasioned by the conversion of the wa- 
ter into steam by means of the white 
hot iron, which parts with its caloric too 
slowly to produce that effect ; but, on 
the contrary, by the stroke of the ham- 
mer the cohesive force of the fluxed 
slack on the surface of the iron bar, and 
of the water on the anvil, is overcome; 
and that they, by their mutual resist- 
ance, are both at the same moment di- 
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Vidod into small particles like grains of 
sand, each of which, in the process of 
crystaEzatioo, imparts caloric in a greater 
quantify, and in a much quicker way, to 
toe. adjacent particles of water, than the 
red hot grains of sand would do. 

We will proceed to confirm our obser- 
vations still further. 

In iron-works the hearth of a boiling 
furnace, after boiling pig iron, is covered 
with fluxed white-hot slack, which is 
similar to that on the bar of iron alluded 
to m a former experiment. Upon this 
white-hot fluid slack we may pour a pint 
vf cold water, without any danger of an 
explosion. The water will run in glo- 
bules, as in the white-hot platina cruci- 
ble, or in large flat circular masses, upon 
the surface. These masses are continu- 
ally in a waving vibrating motion, occa- 
sioned by the generation of steam where 
they come in contact with the slack. It 
is very difficult to force one of these 
water globules or masses into the slack 
with an instrument, the drop always es- 
caping sideways between the instrument 
and the liquid slack ; but if you succeed 
m forcing a small quantity of water into 
the slack, so that both are divided by the 
pressure and become mixed, a tremen- 
dous explosicn immediately follows, by 
which the slack is scattered in all direc- 
tions, and the furnace not unfrequently 
■destroyed. Yet again, you may safely 
allow a portion of this slack to run in a 
basin of cold water. The water will 
slowly generate steam, and you can per- 
ceive the slack for some minutes at the 
bottom of the water in an incandescent 
state. In both cases the cohesive force 
of the drop of water, and that of the 
drop of slack, prevents their mixing 
Without external violence. But when 
the cohesive force of a drop Of water is 
partially counterbalanced by the attrac- 


♦ When a pfle of iron, in iron forges, is brought 
out of the reheating furnaces, it is immediately 
passed in a groove between two revolving iron rol- 
lers, in order to weld it and draw it into a smaller 
ohape. Cold water is constantly dropping <011 the 
rollers, to keep them cool. The iron, when taken 
Ottt of the furnace, is naturally covered with liquid 
-slack, as in the case of the iron bar above alluded 
to, and when the iron is passing between the rollers, 
drops of water frequently fall upon it and are drawn 
With it through the groove. When this happens a 
laud report immediately takes place, and the Slack 
Is forced out from between the rollers. But when 
the iron becomes free from slack, no report will en- 
•«*® under the same circumstances. 


tive force of another body — for instance,, 
if you put a drop of water on a bar of 
cold iron, and dip it as quickly* as possi- 
ble into the slack — an explosion imme- 
diately takes place. And likewise, al- 
though you may safely allow the liquid 
white-hot slack to run into water, if you 
let the same hot slack run on wet sand, 
or even on the damp earth, a violent ex- 
plosion will be the consequence. 

When instead of free water you use 
water which is chemically fixed to any 
body, as in the case with water which 
combines with salts, when they crystalixe 
you will easily cause an explosion. 

For example : when you put a crystal 
of Glauber’s salts (sulphate of soda) on 
the surface of the fluid slack, it melts 
into a viscous mass, and develops very 
slowly its water of crystalization. Dur- 
ing this process you may easily press the 
crystal into the slack and cause an ex- 
plosion. In the same manner as melted 
slack, act all white-hot fluxed metals, 
such as copper, zinc, tin, &c. &c. 

It is well known, that in the casting of 
copper, a single drop of water is capable 
of blowing nip a whole casting house ; 
and that the moulds in which copper is 
to be cast require to be perfectly dry, or 
a violent explosion will be the conse- 
quence of neglect. 

Cast iron is an exception. When in a 
state of fusion it is an extremely slow 
conductor of caloric. In consequence 
of its being combined with a large quan- 
tity of carbon and eilicum, it crystalizes 
extremely slow ; and when brought m 
contact with water, while in a state of 
fusion, it decomposes it, combining with 
one of its constituent parts, and gene- 
rating carburetted hydrogen very slowly. 
Therefore iron may be cast in wet moulas 
without danger. 

Concentrated sulphuric acid, which 
contains some substances in its solution 
which are not volatile, may be freed from 
these impurities by the process of dis- 

* A phenomenon which frequently occurs, and 
Which has some relation to the foregoing observa- 
tions, must not be allowed to pass unnoticed When 
some salts are dissolved in fluids to saturation, and 
the crystalisation of the fluid takes -place Instanta- 
neously instead of gradually, a great quantity of 
caloric is freed ; and thus it often happens that a 
saturated solution of Glauber’s salt, which is cool- 
ing 'on a place free from motion, begins, by* the 
slightest shaking, to crystalice immediately, «od the 
vessel becomes at the same moment too hot to hold 
in your hand. 
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tiHation,; but it is well known that this 
cannot be done with sulphuric acid, 
which contains lead in its solution. 
'When this impure acidbegins to become 
concentrated, sulphate o£ lead begins to 
chrystalize and fall to the bottom, of the 
retort ; and this, process creates such a 
violent disengagement of steam, that the 
strongest retorts are invariably broken, 
to- pieces. This is likewise the case with 
s&cia. which has been made soluble in 
water by melting it with alkali. When 
this- solution is neutralized by acids, and 
evaporated, the siiicia contained in it 
very often disengages itself in a sort of 
flacky *crystalization, and at the same 
tune steam is so suddenly disengaged 
that not only a great portion of the li- 
quid is thrown out of the open evapo- 
rating dish, hut the concussion is so vio- 
lent that the dish itself is often thrown 
down from its stand. The same sudden 
disengagement of steam occurred when 
the solution was kept boiling in a glass 
bottle under a pressure of 1| atmos;- 
phere, and never failed to break the glass. 
Some few seconds before the explosion 
occurred, the escape of steam from the 
safety valve became partially impeded, 
and made a peculiar vibrating noise, com- 
hined with a weak hollow sound, which 
was always followed hy the explosion of 
the bottle. When in the same manner 
I boiled pure water until the last drop 
^as evaporated, I never could distinguish 
any change in the sound of the escaping 
steam, even when the boiling water was 
agitated. The vibrating motion before 
allnded to is always a certain forerunner 
q£ a rapid crystalization of the bodies 
held with the water in solution. 

Before I proceed to apply the forego- 
ing observations to the explanation of 
the causes of the bursting of steam boil- 
ers, I will first show, that this can in no 
instance be caused by the decomposition 
of water. 

I welded a gun-barrel 28 inches long, 
air-tight at the stoutest end, and, by 
means of a bore, cleared 4 inches of the 
interior nearest the welded end from ox- 
ide, &c., occasioned by the process of 
welding, to procure a clean metallic sur- 
face. At the other end of the barrel a 
piston was moving air-tight. This pis- 
ton was perforated in the centre its 
whole length, and closed at the end with 
a cock ; the piston was likewise so ar- 
ranged that it might he fastened in any 


position by means of a screw. At the 
extremity of the piston rod was attached 
a dish to put weights upon, to balance 
the pressure of steam in the interior of 
the barrel, and keep it in. any desired po~ 
sition. I then introduced into this bar v 
rel several drops of water ; the piston was 
afterwards brought down near the end 
of the barrel, and the cock closed. Two 
inches of the welded end of the gun- 
barrel was then introduced vertically into 
a small blast furnace, by an aperture 
just sufficient to admit it, and heated as 
quickly as possible. The piston began 
to rise rapidly, and, by means of the 
weights placed upon the dish, was . kept 
just 22 inches from the welded end. As 
soon as the end in the fire became red 
hot, the piston stopped rising ; and when 
the barrel became white hot, it did not 
alter the position of the piston. The pis^ 
ton was now screwed tighter in its posit 
tion, and the apparatus taken out of the 
furnace, and cooled as quick as possible* 

After it was sufficiently cooled, the 
apparatus was opened under some quick- 
silver, and the remaining gas was tested- 
Of three experiments, the results were 
as follows ; — 

In the first experiment, the contents 
were found to consist of one volume 
azote to eight volumes of hydrogen * 
in the second, the proportion was a* 
one to six, and in tne third as one to 
five. In neither was there any trace of 
oxygen to be found. The interior of the 
barrel was found crusted with oxide, 
which increased in thickness with each 
experiment. In the same apparatus, one 
volume of hydrogen was mixed with two 
volumes of atmospheric air, aud kept* 
during the process of heating, under a . 
pressure of two atmospheres. As soon 
as the welded end began to acquire a 
red heat, the mixture of gases exploded, 
as might be expected. 

Now, to ascertain the influence of 
steam mixed with this gaseous compoud, 
and likewise the influence it exercise* 
over the exploding properties of the 
gases, I introduced into the shorter end 
of a glass tube, bent in the form of a 
syphon, the mixture of one volume of 
hydrogen and two volumes of atmo- 
spheric air. The gases were then con- 
fined in the tube by means of quicksil- 
ver, and brought under a pressure of l£ 
atmosphere. The water, whose weight 
had been nicely calculated for the re- 
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qliired volume of gas in the experiment, 
was allowed to be absorbed by a texture 
of asbestos, and then, by means of a 
wire, conducted through tne quicksilver 
into the gases contained in the tube. 
The whole apparatus was now placed in 
an iron cylinder, filled with quicksilver, 
kept in a degree of temperature about 
236 degrees of Fahrenheit. 

The closed end of the glass tube was 
then carefully heated by means of a blow- 
pipe, to a red heat, for the purpose of 
causing an explosion. 

The results of the experiments were 
as follows : — 

One volume of the fulminant gas, 
mixed with 0.1 volume of water gas, 
exploded and broke the tube. The ex- 
plosion was almost as violent with 0.2 
of water gas ; with 0.3 the detonation 
was considerably weaker ; with 0.4 the 
explosion was still weaker ; with 0.5 a 
feeble explosion took place, just as the 
heated glass tube began to be blown out 
by the pressure of the gas; and with 
0.6 parts, only one explosion took place, 
though the experiment was tried six 
times; with 0.7 to 2.0 volumes of water 
gas, there was no explosion. 

Now, from these experiments we may 
conclude, that if even an exploding mix- 
ture were formed in the steam-chamber 
of a boiler, it must at least be double 
the quantity of the steam to cause an 
explosion — which, under any circum- 
stances, is highly improbable. 

On considering the circumstances 
which cause the bursting of steam-boil- 
ers, we will pass over those occasioned 
by the non-acting of the safety valve, or 
in consequence of its improper size ; and 
proceed at once to those which are not 
so obvious. 

A cylindrical boiler, made of the best 
charcoal plate, 0.2 of an inch thick, two 
feet long, and nine inches in diameter, 
mounted as usual with a safety valve, 
and connected with a small steam-en- 
gine mode], and an injection pump, was 
in this way connected with the flue of a 
puddling furnace, so that the flame enve- 
loped this boiler in the usual way, and 
kept constantly working day and night. 
The boiler, during the first day, worked 
with 20 atmospheres pressure; and, dur- 
ing the rest of the week, at three atmo- 
spheres. After this the injection pump 
was stopped, and the water kept an incn 
below tne usual level ; so that the sides 


were allowed to get red hot. When the 
sides were thus heated, the water was 
kept in motion, as much as possible, by 
moving the float, under a pressure of lO 
atmospheres. After remaining three 
hours in this state, the injection pump 
was again put on, and the boiler worked 
with tnree atmospheres pressure to the 
end of the week. 

The first day of the following week* 
the boiler worked with the same pres- 
sure, and with the usual height of water. 
The safety valve was now gradually load- 
ed to 10 and 11 atmospheres. The weights 
were added with the utmost care, so as 
not to impede the action of the valve. 
When another weight was added to in- 
crease the pressure to 12 atmospheres, 
the boiler burst with a tremendous ex- 
plosion, and the whole of the upper part 
was carried almost as high as the large 
steam-engine chimney, which was sixty- 
six feet. 

On inspecting the edges of the frac- 
ture, I found that the part df the boiler 
which had been red hot, had undergone 
a remarkable change. A slip of the up- 
per part of the boiler, 1 inch in breadth, 
was bent to nearly a right angle, by ap- 
plying a weight of 3 cwt ; whilst a slip 
exactly of the same size, cut out of the 
part which had been red hot, broke by 
an application of 2 cwt. 

The fractured end of this slip was cut- 
off, and polished with a fine file. The 
greys which thus appeared, held in com- 
parison with the sound slip, which was 
bent into an angle ; on being placed un- 
der a microscope, a dark elliptical form, 
increasing in number towards the out- 
side, which, to a considerable depth, ex- 
hibited a combination with sulphur. 

On a careful inspection of various frag- 
ments of other steam-boilers which had 
burst, I found the fractured edges al- 
ways changed in a similar manner ; and 
I found that the edges of a piece of iron 
which was shown to me as a fragment 
of the boiler which burst on board the 
Hull steamer, were so brittle, that a 
slight stroke of the hammer was suffi- 
cient to break them off ; and, when put 
into a retort, and diluted in chlorhydrie 
acid, a great quantity of sulphuretted 
hydrogen was perceptible, the exact 
quantity of which I was enabled to as- 
certain by collecting in a solution of 
nitrate of lead. 

By this experiment, it appears to me 
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clearly demonstrated, that the iron plates 
of a boiler which, by the pressure of 
steam contained in them, are always 
kept in a certain degree of extension by 
the flame acting upon them, especially 
by the flame of pit coal, which always 
contains a quantity of sulphureous acid, 
are considerably weakened, as the tex- 
ture of the iron by this means becomes 
loosened ; and the more pyrites the coal 
contains, the worse it will be, particu- 
larly when the boiler, by the sinking of 
the water level, is often allowed to get 
into an incandescent state, and after- 
wards, by the rising of the level, cooled 
again. 

The expansive force of the steam al- 
ways tends to separate the fibres of the 
iron; which, in addition, is kept in a 
state of expansion by the caloric which 
it imbibes by being allowed to get into 
an incandescent state. Afterwards, the 
irresistible contraction of the doubly-ex- 
panded metal, caused by its coming in 
contact with the water, must act upon it 
in a very powerful and detrimental man- 
ner; and this we consider the fundamen- 
tal cause of most steam-boiler explosions. 
The slightest irregularity in the genera- 
tion of steam, which occasions its deve- 
lopment by sudden starts, must naturally 
tend to burst such a weakened boiler, 
whether the sides be in an incandescent 
state or cool. 

On trying the strength of boiler plates, 
too little regard is very often paid to 
their capacity of resisting a sudden 
shock, which ought always to be borne 
in mind, and the plates constructed ac- 
cordingly ; for a long series of experi- 
ments, too tedious for detail, have proved 
to me the great difference which exists 
in trying the absolute strength of such 
plates by the gradual force of an hydrau- 
lic press, and by a sudden and violent 


* The iron slabs out of which the plates are roll- 
ed, ought to be very small and close-grained ; so 
that, when the plate is completed, the granulation 
of the iron is just beginning to assume a leafy ap- 
pearance. 

If t^ie slabs are too open-grained, before the 
plates are rolled to their proper thickness, the gra- 
nulation becomes too loose, and weakens it mate- 
rially. It is still beleived that all metals become 
closer- grained and of more specific gravity by roll- 
ing : but this is not the case with iron, or any metal 
which, during the process of rolling, assumes a 
fibrous appearance ; for Broling, who was ascertain- 
ing the specific gravity of tilted and rolled iron, was 
astonished to find, that the more the iron was roll- 
ed, the more it lost in specific gravity; which was 
accounted for by the particles of iron repulsing the 
water in which it was weighed. 


application of the same force. Tbe most 
fibrous irons are generally the least cal- 
culated to resist a sudden check ; and 
the more round and separated, or more 
stringy the fibres appear, and the more 
greys that are to be seen on the surface 
of the polished plate, the less fit is the 
iron for the construction of a safe boiler. 
The best plate for this purpose is that 
which appears to consist of a series of 
extremely thin leaves of a light greyish 
colour 5 and the edges of which are not 
much jagged, but present a somewhat 
even appearance. 

The sudden starts of steam which 
sometimes occur in a boiler, are gene- 
rally caused by a saturation of the water 
with certain earth salts, of which sul- 
phate of lime, silicia, and alumina, are 
usually tbe most prominent. 

We have shown, in one of the fore- 
going notes, not only how all porous 
bodies quicken the development of steam, 
but likewise that the shock occasioned 
by steam being generated in such sud- 
den starts, by the crystallization of the 
bodies which the liquid contained in so- 
lution, is alone sufficient to break such 
a weakened boiler, particularly when the 
water by such shock is forced against the 
red hot sides. 

The incrustation which accumulates, 
and is generally chiselled out of the boil- 
ers, consists, in most cases, of distinct 
layers of sediment, often of considerable 
thickness; which clearly shows that 
these layers have been quickly formed, 
and at certain intervals. Water satu- 
rated with earth salts, contained in 
steam-boat boilers with narrow cells is, 
in the process of boiling, converted 
into foam ; the incandescence of the 
boiler is, iu consequence, hardly to be 
prevented ; and the cocks used for the 
purpose of ascertaining the level of the 
water, are not to be depended on. 

A sudden alteration in the sound of 
the steam escaping from the safety-valve 
is, in my opinion, always a certain sign 
that a crystallization or sediment is ra- 
pidly forming in the boiler ; apd one of 
the witnesses (who, if I remember 
rightly, was a woman), in giving her evi- 
dence respecting the late fatal accident 
on the Hull steamer, particularly men- 
tions, that, previous to the explosion, 
the escape of the steam from the safety- 
valve was accompanied by a strange and 
peculiar noise. 

K 
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We will now conclude ihm& few re- 
xoaskst by repealing* that boilers whose 
sides are frequently in a state of iocan- 
dasrence, are, even under the most fa- 
vawcabla circumstances, never perfectly 
safe. Yet that the use of distUled water 
in such boilers, instead of river or sea 
water* would tend much to lessen the 
danger* and, in many instances, prevent 
those distressing and melancholy acci- 
dents, too frequently attended with the 
sacrifice of human life. 


ALLEGED DEATH PROM THE USE OF 
HARPER AND JOYCE’S STOVE. 

We were, we believe, the first to point 
out tbe danger which would attend the 
use of the prepared fuel, patented by Mr. 
Joyce, of Camberwell, and to caution 
the public against the fatal effects which 
experiment led us to believe would be 
the result of its use in confined places. 
It seemed to us that a knowledge of the 
first principles of chemistry could not 
but confirm this conclusion in the 
minds of any one who chose to take the 
trouble to examine the subject. It ap- 
pears to us most extraordinary, that men 
of high standing in science, are found so 
reckless of their fame, as to give puffing 
reports of one-sided experiments upon 
inventions submitted to them, as in the 
present instance. 

For thefree expression of our conviction, 
we were threatened by Messrs. Harper 
and Joyce with an action for damages for 
libel, unless we retracted or explained away 
our remarks ; and more particularly with 
reference to a note, most applicable on 
the present occasion. We asked (Vol. 29, 
p: 208) — u If the death of any party had 
taken place, in consequence of full re- 
liance on the assurances of the prospec- 
tus of the new stove, as to the innocu- 
ous nature of the prepared fuel, would 
nxrt the patentees be indictable for man- 
slaughter — at the least? 9 * As public 
journalists, we thought we had done no 
more than our duty in warning our rea- 
ders of tha threatened danger; and, as 
we were convinced of the correct- 
ness of our opinion we declined either to 
retract or explain away our published opi- 
nions. Messrs. Harper and Joyce have 
been better advised than to appeal to the 
judgment of a jury, up to this time ; and 
after the fatal event, a report of which 


foltours, aad which we hare afeKtctact 
from the papers of the day*, wa hardly 
tldfiJk they will be so rash as- to venture; 
further in thek attempt to atop the 
mouth of honest criticism. We shall, 
in our next number, publish Mr. Joyce’s 
specification of his method of preparing 
the charcoal foe fueL 

Report. 

Oa Monday evening, Nov. 19, a length* 
ened inquiry took place at the Jamaica 
Coffee - house, Michael’s - alley, ComhiU, 
touching the death of James Trickey, aged 
64, who was supposed to have been suffo- 
cated by the noxious effluvium of Joyce's 
newly-invented stove, placed in St. Michael's 
church. Between 4 and 5 o’clock on Sa- 
turday afternoon, the stove was placed in 
the centre aisle of St. Michael's church, 
for the purpose of heating it. Mr. Ha rp er, 
the inventor’s partner, suggested that some 
person should be-in the church to watch the* 
stove in its effect, in eonseqnence of which 
the- deceased was appointed, for that purpose. , 
Between & and 7 o’clock on Sunday morn* 
ing, the church was- found full of a sul- 
phurous smoke, and the deceased was lying, 
on his face in the centre aisle of the church, 
about a yard and a half from the stove, 
quite dead. There were two gas lamps 
burning in the church during Saturday 
night, but there was no smoke or smell from 
them. 

Messrs. Pugh, South, Ball, and Smith, 
surgeons, were of opinion that death wan 
produced by apoplexy, and not from suffo- 
cation. 

Mr. Blinkharne, surgeon, of Grace*, 
church- street, was decidedly of a contmry 
opinion. He considered that the dfeoeasedu 
death was the result of his having inhaled 
some noxious effluvium. 

Mr. Harper, of King William-street, Lon- 
don -bridge, stated, that the fuel burnt in the 
stove was prepared by reducing the com- 
mon charcoal to a white heat, before which 
it was sprinkled with a portion of • chrys- 
taHized carbonate of soda/ When it ar- 
rived at a white heat it was placed on 
dampers, and being again sprinkled with 
the same soda, was put up for use. Wit- 
ness had been accustomed to have one of 
the stoves burning in his counting-house, 
as well as bed-room, with the most pleasing 
effect ; it could be regulated at any degree 
of heat. 

Several gentlemen in the room said that 
they had used the stove, and a variety of 
evidence was given in its favour; but, there 
being a great difference of opinion amongst 
the jury, the inquiry was adjourned till the. 
following Friday. 
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At the adjourned inquest, an Nov~23rd, 
the coroner said, since they had last met, St 
the request of Mr. Harper, he had given or- 
ders that a stove should be placed in the 
church with closed doors, from 5 o'clock on 
the morning of that day, until the time of the 
jury re-assembling at 6 o'clock in theeven- 
ing, to test the atmospheric air in the church 
in which the stove had been burning, at the 
expiration of the 13 hours. The experi- 
ment was, however, spoiled, by the doors of 
the church being opened, and by Messrs. 

ooper, Brande, and Golding Bird, enter- 
ing. 

Dr. Golding Bird's evidence was alto- 
gether misrepresented in the report of the 
inquest. The following is the Doctor's 
statement, as corrected by him, and pub- 
lished in following day’s Times : — He stated, 
that when he entered the church at 4 
o'clock, p.m., in company with the church- 
wardens, there was lying near the floor in 
the middle aisle, a stratum of air sufficiently 
impregnated with carbonic acid to be, to 
the best of our belief, exceedingly injurious, 
and perhaps even fatal, to any one in a 
recumbent position and exposed to its in- 
fluence. The carbonic acid evolved daring 
the combustion of the charcoal would, on 
escaping from the apertures in the stove, 
divide its caloric with the circumambient 
air, and then, becoming specifically heavier 
(in the proportion of 3 to 2), would fall to- 
wards the lowest parts of the church. Mr. 
Cooper, on the contrary, stated, that the 
carbonic acid, being heated to a consider- 
able extent, would rise towards the ceiling, 
and that the largest quantity would be found 
there, until, by gradual intermixture with 
the surrounding atmosphere, it would be- 
come so far diluted as to be no longer inju- 
rious. tl This gentleman did not take speci- 
mens of air near the floor, where I maintain 
the greatest proportion of carbonic acid 
would be found. This I did in the presence 
of the churchwardens, and in the very spot 
where the unfortunate man's head was found 
lying, and in this I detected a , considerable 
portion of carbonic add. The test of lime- 
water was objected to, on account of the 
carbonic acid always present in the atmos- 
here (about 1- 1000th part) ; but this was 
egging the question — for every chemist 
must know, that this reagent requires many 
minutes’ exposure to the air in its ordinary 
state before any opacity appears, whereas 
the limewater had been scarcely poured into 
an open vessel placed on the floor, about six 
feet from the stove, and .on a plane below it 
(on account of a step being situate between 
this spot and the stove), before it became 
quite milky. And, whilst stooping to .per- 
Jfrnn this experiment, I unavoidably inhaled 


this lower stratum of air, sad was imme- 
diately attacked with severe throbbing of 1 the 
temples, weight over 'the eyes, aad a dispo- 
sition to syncope so great that I had consi- 
derable ' difficulty in reschingMr. Blenkante’s 
house, where some of the air I had cel- 
lected was examined. These symptoms are 
similar to those experienced in crowded and 
ill- ventilated apartments, especially in rooms 
in which a chauffeur has been burning." 

Mr. J. T. Cooper, Professor of Che- 
mistry, deposed, that be bad made several 
experiments with the stoves, and was con- 
vinced from them, that if the stove was pro- 
perly adjusted to the size of the apartment 
there was no danger to be apprehended. 
The quantity of carbonic gas contained in 
the stove at full heat, never exceeded quite 
1 per cent. St. Michael's Church contains 
about 100,000 cubic feet. The quantity of 
charcoal which the stove contained at the 
time of lighting on the Saturday night, was 
49 pounds. “ If it was possible that such 
could be consumed in a moment, it would 
not Teach 1$ per cent. 10 per cent, of car- 
bonic gas would be sufficient to throw a per- 
son into an insensible state ; 12 per cent, of 
the gas would, in my opinion, be enough to 
destroy life. I have tested carbonic gas in 
the crowded gallery of the theatre, and 
found it to be 4 per cent. I have also found 
the same per centage in crowded chapels. 
At the present time I should say, that there 
is near 4 per cent, of carbonic gas in this 
room." 

Dr. Brande was next examined; his 
testimony was a corroboration of that given 
by Mr. Cooper. 

Mr. Harris, one of the churchwardens 
of the parish, said, when he went into the 
church that afternoon, with Messrs. Brande 
and Cooper, and Dr. Bird, he was seized 
with a headache and giddiness, and made 
his way out again as soon as possible. 

After some further evidence in favour 
of the stove, the jury retired about twenty 
minutes, and then returned a verdict : — 

‘ That the deceased, James Trickey, came 
to bis death by apoplexy, accelerated by in- 
haling impure air.' " 

We may add some further remarks on 
the subject, by Dr. Golding Bird, which 
accompanied his communication to the 
Times , correcting the report of his evi- 
dence : — 

“ Considerable stress was laid on the ex- 
cessive heat evolved by the stove, exciting 
’deleterious vapour from the wooden coffins 
n the vaults beneath the aisle. This I co»- 
ieave to be quite unfounded ; for after 
consumption <of 491b. (1 believe) of char- 
leaal, which became entirely consumed in 
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. hours, instead of 1$, as has been stated 
-(producing about 1,500 cubic feet of carbonic 
acid gas), the temperature of the air near 
, the stove was considerably under 60 degrees, 
and in many parts of the church but little 
above 50. After a considerable time, by 
the law of the mutual diffusion of gases, the 
carbonic acid gas would, indeed, mix with 
. the superincumbent atmosphere, and be- 
come innoxious from the dilution. The 
well-known instance of the Grotto del Cane 
illustrates the position I have assumed : 

. there the acid gas lies in a stratum reaching 
up to the knees of a man walking in it, his 
mouth and nostrils being far above the stra- 
. turn ; he suffers no inconvenience, whilst a 
. dog or other small animal becomes imme- 
diately asphyxiated, his head being im- 
mersed in the stratum in a manner analo- 
. gous to that which I conceive to have been 
fully possible in the case of the late Janies 
Trickey. Another still more remarkable in- 
. stance of this kind is found in the cele- 
brated Valley of Death in Java — all tending 
. to prove that a considerable time is required 
before the carbonic acid gas becomes so far 
diluted as to be respirable ; and if it be ob- 
jected that, in the latter instances, there are 
perpetual fountains of the irrespirable gas sup- 
plying that lost by intermixing with the air, 

, I would say, that the same remark applies 
.with nearly equal force to the large stove 
: in St. Michael’s church, where we have a 
; continued supply of carbonic acid and nitro- 
gen as long as combustion continues. 

“ In conclusion, allow me to observe, that 
the remarks now made, as well as the evi- 
dence I gave at the inquest, do not apply to 
the very elegantly constructed stove of Mr. 
Harper in particular, but to all, under what- 
• ever form, in which charcoal is consumed, 
where there is not a thorough and proper 
; means of ventilation, by means of a suffi- 
ciently large chimney, open doors and win- 
dows, or otherwise.” 

We hardly know what to think of men, 
standing high in the chemical world, 
'searching for carbonic acid near the 
ceiling, or in the upper part of a room, 
instead of at the floor ; it is well known, 
that this gas is so dense that it may be 
poured out from one vessel to another. 
Most of our readers will, doubtless, recol- 
lect instancesof persons committing sui- 
cide by confining themselves in a room in 
which they ignited a pan of charcoal; 
and, that they might watch the approach 
of the deadly fluid, placing lights at va- 
rious heights from the floor, which were 
extinguished, one after the other, as the 
-stratum of gas became higher and higher, 
until it reached the head of the stoical 


self-destroyer. To say that one has slept 
in a room with one of Joyce’s stoves 
in action therein, just amounts to this 
— that he did not sleep long enough — 
that the gas from the stove had not had 
time to rise to the level of the sleeper’s 
head. As well might you av.er that a 
man will not drown in water; and, as a 
proof of it, place him in a bath, in which 
the water is not allowed to rise above 
the man’s head. 


RECENT AMERICAN PATENTS. 

(From the Franklin Journal for September.) 

Machine for Cutting and Dressing 
Granite and other Stone : Wm. C. Po- 
land, and Earl Blossom , Portland , Maine . — 
This machine, we are told, consists essen- 
tially of four parts, “ 1st. A gang, or set, or 
sets, of drills, to aid in reducing the face of 
the stone to an even surface. 2nd. A set, 
for breaking the pieces left between the holes 
made by the drills. 3rd. A gang of cutters 
to do the work usually done by chisels. 4th. 
A gang of finishers.” 

The drills operate much like those used 
for hand-drilling, in blasting rock, but their 
shafts are to be lifted by cams, and they are 
to be gauged so as to enter the stone to a 
given depth ; provision is made to cause them 
to turn to a certain distance between each 
stroke. Rows of holes are thus to be suc- 
cessively made. When this is completed, 
the set which is to cut away the portion be- 
tween the holes, is made to operate in a 
curved direction, something like a cooper’s 
adze. The other instruments are afterwards 
made to pass over the surface thus prepared, 
for the purpose of finishing. The claims are 
to 11 the combination and arrangement of the 
drills, set, cutters, and finishers, in the 
manner described. The form of the set, 
extending quite across the face of the stone 
to be dressed, in combination with the other 
parts of the machine. The method of vi- 
brating the drills as described.” 

Since the publication of the account of 
the successful operation of Hunter’s patent 
stone planing machine, in Scotland, a num- 
ber of similar machines have been made the 
subject of patents with us, but hitherto we 
have not received any authentic history of 
their successful operation. The reason, we 
apprehend, is the intrinsic difficulty of caus- 
ing such machines to operate well upon 
stone of the texture of good granite. Such 
stones have been actually dressed by the ma- 
chines, but we apprehend that the difficulty 
of keeping the cutters in order has been 
found to be very formidable, and that it will 
so continue. 

We have, in more than one instance, been 
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assured that we should see the machines in 
..use at the public buildings in Washington, 
but are still in waiting. We are using, as 
well as some granite, much miserable sand- 
stone, which they might cut, although they 
would occasionally meet with a pebble that 
•might require more humouring than would 
.•comport with the steady progress of a ma- 
. chine; our granite, we fear, will still bid 
rthem defiance, in which case the walls of our 
.public buildings may continne to be built, 
as they have heretofore, of filtering stones . 

Improvement in the mode of con- 
structing Double Centered Joints, 
.Butts, or Hinges: Egbert Hedge , Con- 
necticut. — These hinges resemble card-table 
hinges, to which, as well as to other pur- 
poses^ it is intended to apply them. The 
principle object of the patentee, however, is 
to use them as rule joints, as in this case the 
rule when closed has no projecting joint at 
its end, but all is flush with the end of the 
rule. As ordinarily made, however, with 
two joint pins, they would not open and 
close with truth, and to insure this, they 
are made with cogs, or teeth, on the con- 
necting piece and on the joint part of each 
of the brass straps, which for this purpose 
are finished off to a curve, of which the joint 
.pin is the centre. The claim is to “the 
•cogs or teeth in double centered joints, to 
insure the accurate and equal turning upon 
each centre, in the process of opening and 
closing the joint, and to keep the parts of 
the joint in their due positions when at rest 
either closed or opened.” 

This construction is ingenious in its ap- 
plication to rules, but we are apprehensive 
•that, when its greater complexity, and lia- 
bility to be out of order, are taken into ac- 
count, it will be found to be more curious 
than useful. 

Improvements in Manufacturing 
of Colouring Matter, applicable to 
Dyeing, Staining, and Writing : Henry 
8tephena } of Charlotte-street , Marylebone , 
Great Britain. — My improvements (says the 
patentee) in manufacturing colouring matter, 
and rendering certain colour or colours 
more applicable to dyeing, staining, and 
writing, consists, in the first place, of im- 
provements in making or manufacturing the 
lerro prussiates (that is, prussiates of pot- 
ash and soda) ; and, secondly, in rendering 
Prussian blue soluble, and thereby more 
applicable than heretofore to the purposes 
of dyeing, staining, colouring, and writing. 
My first improvement consists in converting 
certain gaseous products arising from the 
present mode of making prussiate of potash 
or soda from animal matter (which are now 
commonly allowed to escape into the atmos- 
phere) to the: purpose of making prussiate of 


potash or soda, so that an increased quantity 
of prussiate of potash or soda, may be ob- 
tained/rom a given quantity of animal matter. 
For the better explanation of this part of the 
invention Mr. Stephens refers to drawings, 
but as the figures are of that apparatus ge- 
nerally used by chemists and manufacturers, 
the process may easily be understood with- 
out them. An iron pot, vessel, or retort, 
is charged with alkali, and animal or other 
matter, containing azote, or yielding ammo- 
nia, which vessel is to be heated to a low red 
heat. This pot, or vessel, has a moveable 
cover, which is to be luted on when under 
operation, but may be removed and placed 
upon another pot, by disconnecting the joint 
in a pipe, the joint allowing the head of a 
pipe to be carried round with a connecting 
pipe. The first pipe is for conducting the 
gaseous products arising from the decom- 
position of the animal matter in the pots 
into an iron, cylindrical shaped vessel, 
heated by a furnace below. This vessel is 
to be charged with alkali, and to be kept at 
a full-red heat during the operation. There 
is a pipe leading from the cylindrical vessel 
to a closed vessel containing a solution of 
alkali. This vessel is furnished with a jet 
pipe, or burner, which is merely intended as 
a gauge cock, to ascertain the state of the 
gas within; there are furnaces under the 
pots. The gas generated in the retort passes 
by the connecting pipe to the cylinder, where, 
meeting with the alkali in a state of fusion, 
the effect will be, that the gas becomes com- 
bined, to a certain degree, with the alkali, 
and forms prussiate of potash or soda. But 
there may be portions of the said gas which 
do not combine or commix with the alkali ; 
these will pass off by a pipe to the closed 
vessel, and if any of the gas thus passed off 
should be capable of combining with the al- 
kaline solution, it may do so in the closed 
vessel, and that portion which does not 
combine with the alkaline solution is allowed 
to pass off by the gas jet-pipe ; the state of 
operation may be ascertained by burning the 
jet gas from the end of this pipe, for when it 
ceases to bum freely, the connexion between 
the pot and cylinder should be disconnected, 
and the head and pipe be removed round 
and luted on the pot, which is to be pre- 
viously charged with animal matter and 
alkali, the distillation of which will proceed 
as before described. When the gaseous pro- 
ducts of several charges have been passed 
through the cylinder containing the alkali, 
the cylinder may be opened, and the charge 
(which will now consist of crude prussiate 
of potash or soda — or “ metal,” as it is 
commonly called in the trade,) be withdrawn 
into an iron vessel, and when cold be lixi- 
vated in cold water in the usual manner. The 
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further decomposition of the charge of aai- 
■jual matter in the pot may now he conducted 
in. the ordinary manner of making prussiate 
in the open vessel by increasing the heat, 
the contents to be agitated as usual. This 
process may be repeated alternately in the 
two pots — the completion of the decompo- 
sition of the charge of one being effected, 
while that of the other is subjected to the 
lower heat, and the operation of distilling 
off its vapours and passing it to the retort, 
'Or vessel. 

A similar effect, viz. that of taking up the 
gaseous products so as to produce an addi- 
tional quantity of crude prussiate of potash, 
or “ metal/* may be obtained in an open, 
conical chimney, having a false bottom, or 
grate, or perforated plate, upon which dry 
potash, or soda, is placed, so that the gas 
generated in the pot below may pass through 
the stratum of alkali in the chimney. 

A /grating or perforated plate is placed 
under the chimney, or open cone, usually 
placed on the top of au ordinary pot for 
making prussiate of potash, in order to con- 
vey the flame upwards. Upon this grating, 
or perforated plate a stratum of dry potash, 
or soda, is laid, and as the gas passes up- 
wards through this stratum, a portion of it 
will become combined with the alkali. The 
chimney, with the stratum of the akali, may 
be removed when the flame begins to bum 
weak, and it may be set aside and applied to 
future charges, or put into the pot and 
worked off with the charge in the usual 
manner of making Prussiate of Potash or 
Soda. 

My second improvement (continues the 
patentee) viz. the mode, method, or process 
Of treating, or operating upon, Prussian 
bine, so as to render it more perfectly solu- 
ble, or more readily disposed to be acted 
Open by the subsequent process of solution, 
than when manufactured in the usual way, 
and in order that the same may be more ap- 
plicable to the purposes of dyeing, staining, 
colouring and writing, I effect in the follow- 
ing manner : — 

1 take the' Prussian blue, whether produced 
from a combination of prussiate of potash and 
salts of iron, or the Prussian blue of com- 
merce as commonly manufactured, and I 
put this into an earthen vessel, and pour 
over it a quantity of strongly concentrated 
acid, sufficient to cover the Prussian blue; 
muriatic acid, sulphuric acid, or any other 
acid which has a sufficient action upon iron, 
frill do. but I prefer the muriatic acid. If 
sulphuric acid is used, it should be diluted a 
little— that is, a quantity <of water equal to 
shout its bulk, at the time when the muss 
hums white after/ the Prussian blue is put 
feu The Prussian blue is So he showed to 


remain in the acid from 24 to 48 hours, or 
longer. I then dilate this mixture with'* 
large quantity of water, stirring it up At the 
time, for the purpose of washing from it all 
the salts of iron. When in this state of 
dilution, I suffer it to stand until the colour 
has subsided, when the supernatant liquor 4s 
to be drawn off with a syphon, and more 
water added to it, and I continue the repe- 
tition of this process until I judge that the 
acid, with the iron, has been completely 
washed away, and this is known by testing it 
with prussiate of potash, which will show if 
it yields any blue precipitate ; if net, it is 
sufficiently washed ; I then place it upon w 
Alter, and suffer it to remain until the liquid 
has all drained away. 

The Prussian blue thus prepared is re- 
duced to a state, as I conceive, containing 
less iron than the Prussian blue of com- 
merce, in which state it is more readily acted 
upon and rendered soluble, than in any 
other condition. This Prussian blue may 
then be placed in evaporating dishes, and 
gently dried. To form the Prussian Blue 
so operated upon into a solution. I add to it 
oxalic acid, and mix them carefully together ; 
after which I add cold water (cold distilled 
water is best) a little at a time, making it 
into a dense or dilute solution, according to 
the colour required. The quantity of oxalic 
acid may vary according to the quantity of 
water used. It will be found that the Prus- 
sian blue that has undergone this process of 
digestion, as described, requires but a small 
quantity of oxalic acid to dissolve it. About 
one part of oxalic acid will dissolve six parts 
of Prussian blue, (the weight taken before 
digesting in the acid) . This will answer for 
a concentrated solution, but for a dilute so- 
lution, more acid will be required. Prussian 
blue that has notj undergone digestion in 
acid in the way above pointed out, will re- 
quire a much larger proportion of oxalic 
acid, from twice to three times its weight, 
and then it will be greatly liable to precipi- 
tation after standing ; but when treated in 
the way described, it is not liable to preci- 
pitate, but remains a permanent solution. 

The chief obstacle to the general employ- 
ment *of the beautiful colour obtained iff 
means of the Ferro Prussiates to the pur- 
poses of dyeing in the Silk, cotton, been, or 
woollen manufactures, and also to the pur- 
poses of staining and writing, has been its 
hitherto supposed indissoluble nature ; but 
by means of oxalic acid, (whether obtained 
by the usual iprooess of mixing or distilling 
saccharine mutter in combination with nitric 
acid, or from vegetable, or other substances 
containing oxalic arid, or from combination* 
efnxafectoo, whether metallic, earthy, 'or ‘dU- 
fcatine,) 1 obtain the perfect aohstteii 
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of the Prussian. blue, which, is applicable to< 
dyeing, colouring* or staining,. in the various 
manufactures of woollens, silks, linens* cot- 
ton^ paper, and such other substances as are 
required to be dyed or stained, and wnicb so- 
lution is also available to the purpose of 
writing, or forming a writing fluid,, or ink, 
to be used with steel, quill, or other pens. 

In conclusion v I desire, it to be understood 
that 1 do not claim any of the apparatus or 
machinery, described, nor the calcination of 
animal matter in. close vessels, but I do 
claim the method of obtaining a product of 
prussiate of potash, or soda,, from the gases 
evolved from the distillation of animal mat- 
ters,. or any other matters that yield azote 
and carburetted hydrogen. — such, for in- 
stance, as coal, by means of passing those 
gases into the mass of akali in a state of ig r 
nition, and into a solution of alkali con- 
tained in: separate vessels, either closely, or 
distantly, | connected with the distillatory 
apparatus. 

Secondly — 1 do not claim the use of acids 
fqr. the purpose of brightening, or improving 
the colour of Prussian blue in the ordinary 
manner. But 1 do claim the use of strong 
acids for the purpose of digesting dry. Prus- 
sian blue, of commerce,, in order to render 
it more easily soluble in the oxalic acid 
than it would be without such a digestion. 
And I further claim the use of oxalic acid, 
however obtained, as a solvent for Prussian, 
bide generally, but more especially, as a 
final process for making a perfect solution 
of the Prussian blue which has been pre- 
pared and digested in the manner above de- 
scribed. 

Vessels to be used as Life Pre- 
sbrvers. John Mackintosh, New York . 

. I take canvas, or. other flexible material, 
and render it impervious to. water by means 
of a solution of caoutchouc, or in any other, 
of the known ways of effecting this object ; 
and of this flexible material,, so saturated, I 
make my vessel, which is to contain the 
persons or things intended to be buoyed up, 
and conveyed upon the water. Such a ves- 
sel may be made ta assume a variety of 
forms, . dependent upon, the purpose for 
which it is to. be used, whether for one or 
more persons, the transportation of troops 
and baggage, and for other objects. The 
manner in which I intend, most commonly, 
to construct such a boat, or vessel, is the 
following : — 

I take a square piece of canvas, or 
other material, saturated as above stated. 
The edges are to be turned over, in the 
scanner of forming a wide hem, so as to 
leave what, when filled with air, will become 
a tube, or air-chamber; the turned-over 
edges being securely cemented down, taking 


care that the juncture is air-tight. The 
material is then doubled over, so as to bring 
the opposite edges together ; and the edges 
of the doublatures are united by cementing, 
or otherwise, as are also the edges of the 
tubes, or air-chambers, so as to cause them 
to form* a. continuous air-tight rim, when* if 
the sides are separated to some distance 
apart, it will constitute a vessel resembling 
a boat. A small hose, or tube, furnished, 
with a stop -cock, leads into the air-cham- 
ber, which maybe inflated in a few moments 
by applying the mouth to the stop -cock*. 
Instead of a single air-chamber, there may 
be two or three, one immediately under the 
other; when, should one. be accidentally 
ruptured, no inconvenience would result 
therefrom. 

It will be evident that a vessel so con- 
structed would float in the water from the 
buoyancy derived from the air-chambw, and 
that its lower, or bag part, will also remain 
at the surface, or nearly so ; but if persons, 
or any weighty articles, are placed upon 
this part, it will sink so as to displace a 
portion of water equivalent in weight to it- 
self, if its specific gravity be not greater 
than that of water, and that in this way, it 
may be loaded, whilst the tubular part, or 
air-chamber, will remain at the surface, oc- 
cupying the situation of the gunwale of a 
boat. 

To form a covering to the persons, or 
things, contained in the vessel, pieces of 
air-tight canvas, or other material, may be 
attached round the air-chamber, and maybe 
folded or drawn over the persons or things 
contained in the vessel. In some cases, it 
may be found desirable to leave an air-open- 
ing in the covering, which opening may be 
surmounted by a conical tube, or other de- 
vice, for admitting air, and keeping out 
water. 

Oars or paddles may be used to give a 
direction to such vessels ; and where, for 
the conveyance of troops, or for any other, 
purpose, a number of them are to cross any 
water, a tow-line may be carried by the 
first, and employed to draw, the others over. 
For the purpose of using oars, there should 
be thongs at suitable places along the edges, 
which, when tied together, will form loops 
through which the oars may pass. Other 
devices for propelling may be used ; as, for 
example, a triangular or other float-board, 
having a line attached to it, in the manner 
of a log line, may be thrown out by a per- 
son in the vessel, when, by drawing the line, 
the vessel will be propelled or drawn towards 
the float board. 

By means of thongs attached to the 
edges of the air-chamber, the sides of tie 
tubular air-chamber may be made to ap- 
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proach each other in any part desired, and 
any required form be given to the outline 
of the vessel, by merely tying these thongs 
together. 

Where it is desired to apply the princi- 
ple to ships, steam-boats, &c., the bag part 
need be but little larger than will suffice to 
contain one or two persons only, and such 
articles as they may desire to have with 
them ; this may be effected by having the 
berth matrasses of any ship, steam-boat, &c., 
cut into two parts lengthwise, and covered 
with caoutchouc, or with other water-proof 
flexible material, as aforesaid, to take the 
place of tubes, with the bag of the aforesaid 
material, placed between the two parts of 
the matrass ; and in this case, it will be 
found convenient to attach flexible legging 
to the bottom of the bag to receive the legs 
and feet. A person may then carry the 
whole in his hands, walk about readily, and 
jump from a vessel or wharf into the water, 
and when there may use his feet and legs to 
enable him to swim backwards. 

With an apparatus of this kind, a cover- 
ing may be used which may be drawn round 
the neck, over the head, or under the arms 
of the person, as may be desired ; and, in- 
deed, this and other parts of the apparatus 
are susceptible of numerous modifications, 
which, as they are dependent upon the judg- 
ment or the fancy of the person using it, it 
would be impossible to enumerate. 

When the matrass of the vessel is used 
to form the gunwale of the life boat, such 
matrass may be made in two thicknesses, 
whfch, when used as a matrass, lie upon 
each other, but when opened out will form 
the gunwale, the bag part depending from 
its lower edges. Or the matrass may be 
cut into two parts, along its middle, so as to 
consist of two narrow matrasses of half the 
usual width, which lie side by side when in 
the berth, but when used as a life boat then 
open out, the bag as before depending from 
their edges ; in this case, as the two parts 
of the matrass are not continuous, they are 
to be connected by water- proof ends, con- 
sisting of cloth which may be drawn up in 
any convenient way. This mode of using 
the matrass I prefer; the gunwale part 
being, in this case, of half the width and 
double the thickness of that first described, 
which I find to be advantageous. 


THE METEORIC SHOWERS OF NOVEMBER. 

The night of the 12tli of November being 
the time for the periodical return of an un- 
usual number of meteors, I determined to 
leave London, on account of the obstruction 
buildings offer in this crowded city, to locate 
myself in the delightful village of Richmond, 


Surrey, for the purpose of observing the 
annual return of this remarkable phenomenon. 

In the afternoon of the 12th the sun sank 
below the horizon, as to predicate a clear 
night. When below the horizon, there was 
a grand display of a rich profusion of red, 
orange, and rosy-coloured hues. 

The wind blew fresh from N. N. E., and 
the night was, in consequence, very cold. At 
10 hours, 13 min. p. m. (clock time), a me- 
teor, without train, fell from the star a Lyra, 
and took its direction across the Milky Way. 
At 11 hours another meteor fell from a star 
north of the Pleiades. At 1 1 hours 48 minutes 
a large meteor with train fell from y Cassio- 
peia, and crossed the Milky Way at an an- 
gle of near 90 degress. , 

From 12 o’clock (midnight, 12th) till 3 
hours 25 minutes on the 13th, nine meteora 
fell, crossing the galaxy at angles of from 79 
to 80 degrees ; six were without trains, and 
three with trains. I now began to despair 
of witnessing the “ grand display” seen in 
former years ; recollecting, however, on some 
occasions the “ shower” did not commence 
till near 4 o’clock, I continued to direct my 
attention to the N.N.E., whence the greater 
number of meteors had fallen. 

At 3 hours 35 minutes nothing could ex- 
ceed the beauty and grandeur of the hea- 
vens ; from E.N.E. to N. meteors fell like 
a shower of bomb- shells in a bombardment, 
and in such rapid succession as to defy every 
attempt to watch their particular direction 
and course among the stars, or to ascertain 
their number. The whole visible heavens 
were illuminated by the light such a prodi- 
gious number of meteors diffused in their 
descent towards the earth, and a more beau- 
tiful and magnificent sight cannot possibly 
be conceived. At 3 hours 35 minutes the 
“shower” ceased, and after 4 o’clock all 
traces of meteors were gone; the stars, 
however, shown without diminution in num- 
ber or brightness, and the atmosphere was 
remarkably clear. 

The shower of meteors appeared to take 
their direction from N.N.E. and N., as if 
the direction of their trains had been occa- 
sioned by the wind, which was blowing fresh 
from the former point. The total number 
of meteors could not have fallen short of 
from 400 to 500, the maximum number at 
3 hours 45 minutes. We may therefore 
conclude the “ meteoric shower” was equal 
in interest and splendour to any of a former 
year. 

At Paris it rained till 11 o’clock at night 
on Monday, while at Richmond it was re- 
markably fair and clear, and at 5 o’clock on 
Tuesday morning, the 13th, my thermome- 
ter marked 26 degrees of Fahrenheit. — Cor- 
respondent qf the Times. 
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REPORT MADE TO THE ACADEMY OF 

SCIENCES, ON VARIOUS FILTERING AP- 
PARATUS, AND PARTICULARLY THAT 

OF HENRY DE FONVIBLLE. BY M. 

ARAGO. 

The _ Academy has charged MM. Gay 
Lussac, Magendie, Robiquet and myself, 
with an examination of the filtering appa- 
ratus of M. Henri de Fonvielle. The ques- 
tion of filtration is so important and go 
keenly agitated at the present time, that 
high authorities, the municipal administra- 
tion of our chief cities, as well as private 
individuals, frequently consult the Academy 
on this subject, so that it has appeared to 
us to be proper to consider the problem in 
all its bearings. It is, besides, the best 
mode of suitably appreciating the new me- 
thod on which we are appointed to decide. 

Mankind use for drink, for cooking, for 
cleanliness, and for the useful arts, cistern 
water, well water, spring water, and river 
water. These four kinds of water have one 
common origin — rain. Rain is, in general 
so pure, that foreign matters can be detect- 
ed in it, only by means of very delicate 
chemical reagents. 

Cisterns, constructed with well chosen 
materials, would therefore be the best means 
of obtaining excellent water for drinking, 
if the rain all fell directly into them, and 
did not bring with it dirt, dust, insects, ac- 
cumulated in dry weather on the roofs and 
terraces over which it flows. In certain 
localities, as at Venice, for example, the 
inconveniences now alluded to are felt to 
such an extent, that they found the neces- 
sity of causing the rain water, before it 
reached the great cistern of the Ducal Pa- 
lace, which was much resorted to by the 
public, to pass through a thick bed of po- 
rous materials, in the interstices of which 
the foreign matters held in suspension might 
be in part deposited. 

Wells may be compared to cisterns, only 
they are not supplied by channels of brick- 
work, stone, or metal. The water of the 
clouds reaches them, if we may so speak, 
drop by drop, through the common capillary 
openings of the soil. It is rare that in this 
long and difficult trickling in fine streams, 
the water does not meet with soluble mate- 
rials, which it dissolves in greater or less 
quantities. It is not, therefore, strictly 
speaking, rain water that we draw from our 
wells : it is generally as clear and limpid ; 
but it contains, almost always, matters dis- 
solved, whose chemical nature varies with 
the geological constitution of the country. 

Ike same remarks are applicable to 
springs. The water which they distribute is 
also rain water, which, jhaving passed through 
more or less of the crust of the earth, is 


. returned to the surface by a siphon stream, 
or in other words, by pressure through 
streamlets of water from a more elevated 
situation. The nature and the proportion 
of foreign matters in spring water, depend 
also on the extent of the streamlets which 
feed the source, and the nature of the rocks 
through which they percolate. When these 
rocks are of a certain kind, the country will 
abound in mineral springs. If the vertical 
descent of the fluid is of a certain extent, 
the water will issue in a thermal (warm or 
or hot) spring. 

Every river bears to the sea the waters 
of some principal spring, and those of a 
certain number of others of minor import- 
ance, which unite with the main one in its 
passage. In chemical composition the wa- 
ter of a river might thus seem to be a me- 
dium between those of all the springs of the 
surrounding . country ; but it must be ob- 
served, that at the time of freshets or heavy 
rains, (and if the valley of the river be ex- 
tensive, these may occur very often,) the 
fluvial waters do not sink into the earth in 
large proportions, but flow over its surface 
in great abundance and with great rapidity ; 
and that in this superficial flow they can 
dissolve but a very small portion of foreign 
matter, compared with that which they will 
take up when divided into minute streams, 
and pursuing an underground course, dur- 
ing which the particles are so constantly in 
contact with soluble materials. To these 
considerations in favour of the purity of ri- 
ver water, must be added the fact, that car- 
bonate of lime is dissolved by aid of an ex- 
cess of acid, and that ^his excess is dissi- 
pated during a long exposure of water to the 
air, in consequence of which the carbonic 
itself is precipitated. 

These remarks, moreover, are to be con- 
sidered only in a general point of view. It 
would not be difficult, in fact, without de- 
parting from the known laws of geology, to 
imagine, and even to find arrangements of 
strata, whose wells and springs would fur- 
nish pure water, while the neighbouring 
rivers, on the contrary, might contain a 
strong saline impregnation. All that we 
aim at is, to explain how the reverse of this 
generally takes place — how the water of the 
Seine and of the Garonne, for example, are' 
notoriously purer than the waters of most of 
the springs and wells of the countries 
through which these rivers respectively 
flow. 

But the advantage of greater purity in 
river water, chemically considered, is more 
than lost by their habitual want of limpidi- 
ty. At each heavy rain, the little torrents 
are precipitated into the stream, loaded 
with vegetable soil, clay, gravel, and all 
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sorts of detritus which they tear up from 
the land ; and these heterogeneous ingre- 
dients are driven along, until they are gra- 
dually deposited in the river’s hed. 

The proportions of these foreign mixtures 
held in suspension during freshets, are not 
the same in different rivers, as might well 
he expected. In the Seine, this proportion 
rises sometimes to He, therefore, 

who should drink, in the course of his day’s 
work, three quarts of the unfiltered water 
of the river, at the time of its highest flow, 
would load his stomach with more than a 
scruple of sand and mud. What effect must 
not this, in time, produce upon his health ? 
The question has been much discussed, and 
it has left physicians and hydraulic engi- 
neers very much divided in opinion. For 
want of exact experiments, both parties 
agree to leave the question where they found 
it. We shall certainly not be considered too 
severe in our judgments, if we add, that 
one of the declared partisans of these trou- 
bled waters, rests his opinion on the alleged 
observation, that animals, cattle especially, 
do not begin to drink from the pools which 
they meet on the way, until they have well 
stirred up the mud with their feet 1 

But, every consideration of health aside, 
it is certainly very disagreeable to drink 
-water charged with dirt. At all times and in 
all countries, limpidity has beenTegarded as 
a necessary quality of the water destined for 
human beverage ; and on this account, long 
"before the invention, or at least the perfec- 
tion of the means of filtration, the ancients 
'deemed it necessary to dig deep wells, at 
■great expense ; or to bring in, by magnifi- 
cent aqueducts, the water of natural springs, 
«ven when their towns were situated on 
ample rivers. 

It is by its rapid motion through, or over, 
the ground, that water becomes loaded with 
mud. By repose this is -precipitated, and 
the fluid resumes its natural transparency. 
‘Nothing is certainly more simple, than this 
mode of clarification ; it is, unhappily, ex- 
cessively slow. 

From the very interesting experiments 
and calculations made at Bordeaux, by M. 
Leupold, we learn that after ten days of ab- 
solute repose, the water of the Garonne, 
taken at the time of a freshet, had not re- 
turned to its natural limpidity. At the 
commencement, it is true, the larger parti- 
cles subside very fast, but the finer go down 
with a slowness which would put all patience 
at a stand. 

Simple repose, then, cannot be resorted 
to as the means of clarifying the water 
destined for the supply of a large city. Who 
dees not perceive that 8 or 10 separate 
basins would be necessary, each of sufficient 


capacity to contain all' the water necessary 
for a day’s consumption ? Add to this, "that 
in certain places, and at certain seasons, 
water exposed in a stagnant condition td the 
open air during 10 consecutive days, would 
become fbul and taste badly, either on ac- 
count of the putrefaction of innumerable 
insects which would fallinto it from the at- 
mosphere, or in consequence of the vege- 
tation which would begin to take place on 
its surface. 

Repose, however, may be considered as 
one valuable means of getting clear of the 
grosser -particles which are held in suspen- 
sion. It is under this point of view, ority r 
that basins and reservoirs have been con- 
trived and established in England and 
France.* 

Science, or rather chance, brought to light 
the means of hastening considerably, or 
rendering almost instantaneous, the precipi- 
tation of earthy ( matters ’held in suspension 
by water. This means consists in adding 
-powdered alum to the turbid water. It is 
averred that at Paris, die gross slime brought 
down by the Seine, collects into long thick 
strings, which are very promptly deposited 
when alum is added. The theory of this 
operation ought to claim the attention of 
chemists. It is not at present sufficiently 
certain, to justify us in affirming, that the 
same effect would take place in the sediment 
of every river. Some doubt seems admis- 
sible from the fact that the clarification by 
alum is not always complete ; that certain 
very fine particles escape the action of Ibis 
salt, remain in suspension, and tender ■rile 
liquid somewhat cloudy (louche), when all 
the stringy -portions have disappeared. If 
it is true that water, after having been 
alumed, still requires filtration , we can easily 
conceive why the employment of alum, as u 
means of clarification, has not become gene- 
ral. Besides, in the large way, the price <Jf 
the salt, in addition to other means, might 
be objectionable. Another more serious Ob- 
jection is, that it affects the chemicdl purity 
of river water, — that it introduces a salt 
which it did not before contain, — that in 
supposing this salt whaHy inactive in certain 
proportions, consumers might fear that at 
times these proportions might be very ma- 
terially exceeded, and that this might easily 
happen through the negligence, or mistake, 
of a workman. One of the committee (the 
reporter) was speaking one day of the al tim- 
ing of water, to an English engineer, whose 


| »* The author appears to forget that reservoirs 
are indispensable, as the means bf insuring a regu- 
lar supply when the water has to be forced to<* 
greater height, by means of machinery, in order He 
bring it to the requisite hydrostatic elevation, as in 
the water works of Philadelphia, Wilmington, &c. 
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extensive experience had given him much 
poetical acquaintance with the habits and 
fadings of the public, and who was lament* 
ing the imperfection, of the means now in 
use for purifying water, — -“ What are yen 
proposing?” said he immediately, “water, 
like Cesar’s wife, ought to be beyond* all 
suspicion.” 

This, in terms perhaps singular, but true, 
is a pointed condemnation, of every means 
of clarification which would introduce into 
river water any new substance, that it does 
not originally contain ; and therefore the 
most recent trials of engineers have all been 
directed to the employment of inert mate* 
rials, or those which cannot add anything to 
the water. These materials are gravel of 
different sizes, sand of different degrees of 
fineness, and pounded charcoal. 

The idea of applying gravel and sand to 
the clarification of turbid waters was cer- 
tainly suggested by observing so many natu- 
ral springs issuing from sandy bottoms with 
remarkable limpidity ; hence the practice is 
very ancient, and hence do we ascertain it 
to have been in vogue in the Ducal Palace, 
at Venice. A bed of fine sand appears to 
act, in the clearing of water, only as a mass 
of sinuous capillary tubes, through which 
the liquid molecules may pass, while the 
earthy matters in suspension are arrested, 
in consequence, simply, of their greater di- 
mensions. 

From the experiments of Lowitz, Berthol- 
let, Sanssure, Figuier, MM. Bussy, Payen, 
and some other chemists, it is now known 
by almost everybody, that charcoal has the 
property of absorbing the matters resulting 
from the putrefaction of organic bodies. 
The part which charcoal acts, therefore, in 
the purification of wafer, cannot be doubtful. 

Theoretically considered, the art of the 
clarifier appears to be nearly complete ; but 
this is very fer from being the case with re- 
spect to its economical and successful ap- 
plication, especially when the object is to 
conduct the operations on a great scale. 

Very extensive filtering apparatus have 
been put into operation by our neighbours 
on the other side of the water, and espe- 
cially at Glasgow. The cost of these essays 
must be counted by millions (of francs). 
Nevertheless, they have not been success- 
ful ; but, on the contrary, they have occa- 
sioned the ruin of several powerful com- 
panies. 

Those who are engaged in the ameliora- 
tion and extension ot the useful arts, may 
certainly find excellent guides in natural 
phenomena, but on the express condition 
that they do not allow themselves to be se- 
duced by imperfect similitudes. Such has 
been, we venture to affirm, the principal 


origin of the errors committed in Scotland. 
Certain springs, it was said, flow uniformly 
without interruption; they have for ages 
furnished the same quantity of transparent 
water ; why should not the same result fol- 
low from an artificial fountain, under analo- 
gous circumstances. But, in the first place, 
is k cfetain that these natural springs, of 
which so much account is made, have ex- 
perienced no diminution ? Where are the 
wooden conduits by which they have been 
measured ? who has compared their issues, 
cautiously, year by year, with the quantity 
of rain which has fallen ? Moreover (and 
herein it is that the Scotch engineers have 
particularly erred), in an artificial fountain, 
the filtering strata must always be of limited 
extent, while the waters of a natural spring 
are clarified, sometimes, by beds of sand 
which spread over whole districts, and which 
act upon a fluid which is but little troubled. 
In the first case, the capillary tubes of the 
filter will soon become foul ; while in the 
second, the effect will scarcely be visible. 

The result is, that no artificial method of 
filtration can be successful, unless prompt, 
economical, and certain means are at hand, 
of cleaning or renewing the filters. Only 
one of eight large companies in London, 
that clarify the water, viz. the Chelsea Com- 
pany, has attained its object. This has been 
done by the construction of three large ba- 
sins communicating with each other : in the 
first two, the coarser terrene partieles are 
deposited by repose ; in the third, the water 
traverses a thick bed of sand and gravel, 
whereby it becomes definitively purified. 
When this basin is empty, the filtrating 
mass of sand is exposed; at which time, 
workmen immediately remove by rakes the 
superficial layers which the sediment has 
rendered foul, and replace it by fresh sand. 

A thought here suggests itself. It is not, 
certainly, without a good reason, that the 
able engineer of the company has made his 
filtering bed six feet thick ; the superficial 
layers, which the workmen remove from 
time to time, act, without doubt, more ef- 
fectively than the others ; but those below 
must, nevertheless, have some influence, 
and must also by degrees become engorged 
with the matter arrested, daily become less 
efficient, and in time the whole must re- 
quire to be changed. The necessity of this, 
when anticipated, would require the agency 
of a fourth basin, like the third, and, like 
it, of the extent of an acre of ground. The 
total expenditure in these works has amount- 
ed to from 300,000 to 400,000 francs ; and 
the manipulations of the filter, which cost 
annually not less than 25,000 lYancs, must 
be continually increasing. 

Is it surprising, that in the view of such 
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heavy expenses encountered by the Chelsea 
Company for the filtration of 10,000 cubic 
metres of water per diem, corresponding to- 
about 500 square inches of main pipe, the 
other English companies should all, in an 
examination before Parliament, declare that, 
if compelled to filter the water of the Thames, 
their rental prices would have to be raised 
15 per cent. 

The system which Robert Thom, a civil 
engineer at Greenwich, introduced in 1828, 
has the advantage over that at Chelsea, of 
a self-cleaning operation, to which the whole 
filtering mass is subjected. This mass forms 
a bed five feet thick. The water is admitted 
into the basin, filled with sand, either above 
or below, at pleasure. If the filtration, for 
example, is by descension, as soon as it is 
perceived that the filter is obstructed and 
becomes effete, the water is, for a. while, in- 
troduced below ; and, in its ascensional 
movement, it drives the sediment from the 
upper surface into a discharging pipe des- 
tined to receive it. 

Filtration has not hitherto been attempt- 
ed in France on a very large scale. In se- 
veral valuable establishments in Paris, at 
which it is performed, a large number of 
small boxes, lined with lead, open at top, 
are provided, and contain at bottom a bed 
of charcoal between two layers of sand. 
These are, in fact, the old filters patented 
by Smith, Cochet, and] Montfort. When 
the waters of the Seine and Marne arrive 
at Paris, very highly charged with silt, and 
undergo depuration in those boxes, it is 
found necessary to renew the strata, or at 
least the upper one, every day, and even 
twice a day. 

Each superficial metre of filter gives 
about 3000 litres (nearly 800 gallons) of 
clarified water every twenty-four hours: 
hence it would require 7 square metres, or 
7 cubic boxes of one metre in the side, for 
every inch of fountain pipe ; and 7000 such 
boxes would be requisite for the service of 
a town, where the consumption would de- 
mand 1000 inches. 

There is a very simple method of increas- 
ing the product of these little boxes : it is, 
to close them hermetically, and to cause the 
water to pass through the filtering mass, not 
by its own weight merely, or by a simple 
charge, but by strong pressure. 

This, Gentlemen, is one of the improve- 
ments -fin the filtration of water, which is 
proposed, and which has been realized, by 
the author of the memoir committed to our 
examination. 

The filter of Henry de Fonvielle, at the 
Hotel- Dieu, though it has not one metre of 
superficial extent, yields daily, by a pressure 
of 88 centimetres, (*34.6 inches of mercu- 


rial pressure, — 1£ atmospheres.) 50,000* 
litres ( = 13,200 gallons) at least, of clari- 
fied water. This amount, deduced from an 
examination of the various services of the 
hospital, is a small part of what the appa- 
ratus might furnish if the feeding pump 
were constantly in operation. At certain 
times we found, in fact, by direct experi- 
ment, that the filter would yield as much as 
95 litres ( = 24 gallons) per minute. This> 
would be nearly 137,000 litres in 24 hours, 
equal to about 7 inches of pipe. But the- 
quantity first named is 17 times greater 
than by the methods commonly in use. 

Since M. de Fonvielle presented his me- 
moir, and especially since the results at the 
hospital, several persons, and among others 
M. Ducommun, have claimed the invention 
of filtering by increased pressure. In ma- 
thematical strictness these claims might per- 
haps be sustained ; for to a greater or less 
extent, it is unquestionable that in every 
machine existing, or known only by patent, 
and particularly those that filter by ascen- 
sion, there is a pressure, it may be, of some 
inches ; but, regarded in a practical point 
of view, the question is a very different one. 
It is whether any one, before the author of 
the memoir, proposed to effect the filtration 
of water in vessels hermetically closed , al- 
lowing nothing to escape from the pressures • 
which the locality or the machine can pro- 
duce ; whether any one, prior to de Fon- 
vielle, had arranged a filtering apparatus in 
such a manner that strong or high pressure 
would not derange or confuse the different 
layers ; whether, in fact, any one before the 
experiments at the hospital, had proved that 
a rapid filtration would give a fluid so lim- 
pid as to be perfectly satisfactory ? In all 
these respects the rights of M. de Fonvielle ; 
appear to us to be incontestible. From the 
parliamentary inquiry before alluded to, we • 
learn, that engineers had not been unmind- 
ful of the possibility of effecting filtration 
under moderate pressure, — and that some, 
had adopted this mode in a manner which 
involved them in hydraulic errors. In 
France we find every where, and especially 
at the beautiful mineral water establishment 
at Gros-Caillou, a fine disposable high pres- 
sure, entirely neglected. We see, in fact, 
M. Ducommun, whose name is so honour- 
ably known in this department of the arts, 
using, at the Hotel-Dieu, three cisterns to 
clarify 15 hectolitres in 24 hours ; while a 
single one of these cisterns, modified by 
Fonvielle, yields, in the same time, agree- 
ably to the report of M. Desportes, steward 
of the hospital, 900 hectolitres of water, 
perfectly filtered, in lieu of the 15. 

But the employment of high pressure is 
. practicable only in combination with another 


Digitized by v^.ooQle 



LIST OF ENGLISH PATENTS. 


157 


process, of which no one contests the inven- 
tion with the author of the memoir. 

We have seen in time of freshets, a filter 
of one square meter, requiring to be cleansed 
once at least in 24 hours, although it would 
clarify only 3,000 litres of water. It would 
seem, at the first view, that the filter of M. 
de Fonvielle, which clears 17 times more, 
must require cleaning ever hour. Such, 
however, is not at all the case. No more 
attention is requisite than in ordinary 
filters. 

The explanation is simple enough when 
we remark, that under a feeble pressure a 
filter acts, as it were, only at its surface, — 
that the mud scarcely penetrates it ; while, 
under great pressure it may, or must, sink 
deeper. No one will deny that if more tur- 
bid water passes in a given time, there must 
be a proportionate deposition of feculent 
matter ; but if this be found disseminated 
through a greater depth of sand, the per- 
meability of the filter will not be more 
changed by it, — the cleaning merely will be 
more difficult ; it is in this respect, above 
all others, that the new process is worthy of 
attention. 

We have already stated, that at Greenock, 
the engineer, R. Thom cleans the mass of 
sand by a rapid counter- current, viz., from 
bottom to top. This mode may suffice when 
the filters are choked only at the surface ; 
but the filters of M. de Fonvielle require 
more powerful means. This the author finds 
in the action of two counter- currents — in 
the Bhock, and sudden shaking and stirring 
which result from them. In cleaning the 
hermetically closed filters of the Hotel- Dieu, 
the workman, whose business it is, opens 
suddenly, and almost simultaneously, the 
cocks of the tubes which connect the bot- 
tom and top of the apparatus with the ele- 
vated reservoirs, or with the body of the 
feeding pump. The filter is thus tumultu- 
ously agitated by two cross currents, by 
which it is acted upon in a manner not very 
unlike that thich a garment undergoes in 
the hands of a washerwoman. These cur- 
rents have, in every case, the effect of de- 
taching, from the filtrating gravel, the fo- 
. reign matters which would otherwise remain 
adhering to it. We have no doubt of the 
great utility of these conflicting currents; 
for after having cleaned the filter of the 
H o tel- Dieu, agreeably to the method of en- 
gineer Thom, t. e. by an ascending current, 
after assuring ourselves that this ascending 
current came out limpid, — as soon as the 
two other cocks were opened, the water 
rushed out from the filter in a very filthy 
condition. 

We may add the passing remark, that the 
patients who witnessed the operation ex- 


pressed their great surprise at seeing, after 
an interval of a few seconds, the same foun- 
tain furnish, first a yellow mass as thick as 
soup, and then water as clear as crystal. 

We may add to these numerous details, 
that the process which you have charged us 
to give an account of, has received the sanc- 
tion of time. For more than eight months 
it has been in operation at the Hotel- Dieu 
for more than eight months the same bed of 
sand, of at least a square metre in surface, 
has performed its functions without inter- 
mission ; that there has been no occasion of 
renewing it ; that the Seine, nevertheless, 
within this period has been extremely foul ; 
and that, at the lowest estimation, 12 mil- 
lions of litres of water (12,000 cubic me- 
tres,) have passed through the apparatus. 
From these various circumstances we have 
deemed it unnecessary to make any trials of 
the further advantages which the author of 
the memoir expects to derive from a divi- 
sion of the thick filtering body 1 now in use, 
into three beds, separated from each other ; 
and in confining ourseives exclusively to 
what we have sufficiently examined, we do 
not hesitate to say, that in showing the pos- 
sibility of clarifying large quantities of wa- 
ter with a very small apparatus, M. Henry de 
Fonvielle has made an important advance- 
ment in the arts.* 


LIST OF ENGLISH PATENTS GRANTED BE- 
TWEEN THE 31st OF OCTOBER AND 26tb 

OF NOVEMBER, 1838. 

Paul Chapp4, of Manchester, spinner, for certain 
improvements in the means of consuming smoke,, 
and thereby economising fuel and heat iu steam- 
engine and other furnaces and fire-places. Octo- 
ber 31 j six months. 

Luke Hebert, of Staples-Inn, for certain appa- 
ratus and process for storing, cleansing, and pre- 
serving grain. November 3; six months. 

Abraham Bury, Esq., of Manchester, for certain 
improvements in the mode of printing, colouring 
or dyeing cotton, and other fabrics, add in the 
mode of producing certain acid, or acids, applicable 
to these or other purposes. November 3j six 
months. 

Jacob Telton Slade, of Carburton-street, gent., 
for certain improvements in pumps for liquids 
or aeriform fluids. November 3 ; six months. 

Joseph Fraser, of Halifax, railway contractor, for 
certain improvements in the apparatus or machinery 
to be employed as centerings or supporters in the 
construction of bridges and arches, and in tunnels 
and other mining operations. Nov. 3 j six months. 


* May we not take the lil>erty of suggesting the 
probability, that if the ascending current of water 
at Fair Mount, were made to pass through a tight 
box, containing the requisite filtering materials, 
agreeably to the admirable contrivance of De Fon- 
vielle, it might furnish a simple and unexpensive 
mode of clarifying the water of the river, which, 
at certain seasons, is so turbid as to be almost past 
endurance. 
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Horace Cory, of Harrow-street, Limehovne, ba- 
chelor of medicine, for improvements in the manu- 
facture of white lead. Nov. 3 ; six months. 

Charles Callis, Baron Western, of Riven hall, Es- 
sex, for an improvement in drills, Cor the purpose 
of drilling corn, grain, seeds* pulse, and manure. 
November 3 ; six months. 

William Morgan, of New-cross, Surrey, gent., for 
improvements in the generation of steam. Nov. 3 ; 
six months. 

Adolphus Henri Erneste Ragon, of Great Port- 
land-street, professor of literature, for improve- 
ments in the manufacture of glass, and in the pro- 
duction of other vitrified matters applicable to archi- 
tectural purposes. Nov. 3 ; six months. 

Edward Cooper, of Piccadilly, for improvements in 
the manufacture of paper, being a communication 
from a foreigner residing abroad. Nov. 3; six 
months. 

Charles Flude, of Liverpool, chemist, for improve- 
ments in applying heat for generating steam, and 
for general manufacturing and other useful pur- 
poses, where heat is required j and also for an ira • 
proved mode of supplying steam-boilers with hot 
water, the said improvements having for their object 
the economy of steam. Nov. 3 ; six months. 

Jerome Deville.of Crutched-friars, coach-builder, 
for improvements in railroads, and in carriages used 
thereon. Nov. 3; six months. 

James Bernington, of Charles-place, Shoreditch, 
veterinary surgeon of cavalry, for improvements in 
knapsacks. Nov. 3; six months. 

William Henry James, late of Birmingham, but 
now of Lambeth, for improvements in apparatus 
for heating, generating, and cooling fluids, and in 
engines to be actuated by such fluids, parts of which 
improvements are applicable to the raising and 
forcing fluids. Nov. 6 ; six months. 

Robert Beart, of Godmanchester, Huntingdon, 
miller, for improvements in apparatus for filtering 
liquids. Nov. 6 ; six months. 

Luke Hebert, of Bristol-road, Birmingham, for 
a new or improved process or processes for em- 
balming the dead, and for preserving corpses for 
anatomical purposes, being a communication from 
a foreigner residing abroad. Nov. 6 ; six months. 

Moses Poole, of Lincoln’s-lnn, gent., for im- 
provements in apparatus or machinery for obtaining 
rotatory motion, being a communication from a 
foreigner residing abroad. Nov. 8 ; six months. 1 

John Juckes, of Shropshire, gent., for improve- 
ments in steam-engine boilers, and in apparatus for 
feeding furnaces and fire-places, and for the more 
effectual combustion of the smoke and gases arising 
therefrom. Nov. 8; six mouths. 

Bryan I* Anson Bromwich, of CliPton-on-Teme, 
gent., for improvements in machinery to be worked 
by the application of the expansive force of air or 
other elastic fluids, to obtain motive power. Nov. 8 ; 
six months. 

John Small, of Old Jewry, London, merchant, for 
improvements in filtering liquids, being a commu- 
nication from a foreigner residing abroad. Nov. 8 ; 
six months. 

Henry Huntley Mohun, of Regent*s-park, M.D., 
for improvements in the composition and manufac- 
ture of ftiel, and in fttrnaces for the consumption 
of such and other kinds of fuel. Nov. 8 j £ix months. 

Thomas Mayos Woodyatt, of Cookly, screw ma- 
nufacturer, and Samuel Harrison, of Birmingham, 
for improvements in the manufacture of wood 
screws. Nov. 8 j two months. 

John Browne, of Castle-street, Ox ford -street, 
esq., for improvements in paving roads and streets. 
Nov. 8 ; six months. 

Felix Macartan, of St. Martin’s-lane, gent., for 
improvements in treating the waste matters result- 
ing from the washing of wool and woollen fabrics. 
Nov. 8; six months. 

William Watson, jun., of Leeds, manufacturing 
chemist, for certain improvements in the manufac- 


ture of materials used in the dyefatgof blue mad 

other colour* Nov. 8 j six months. 

John Wlnrow, of Greenthorpe, Nottingham, 
mechanic, for certain improved means of, and ap- 
paratus for, destroying weeds and insects on land. 
Nov. 8 ; six months. 

James Drew, of Manchester,, for certain improve- 
ments in the means of consuming smoke, and eco- 
nQmising fuel in steam-engine or other furnaces or 
fire-places. Nov. 8 ; six months. 

Hugh Ford Bacon, of Fen Drayton, clerk, for an 
improvement or improvements in the construction 
of the glass holders and glass chimneys of gas- 
burners. Nov. 10; six months. 

John Holmes, of St. John’s terrace, Worcester* 
engineer, for improvements in forming moulds for 
castings in metal studs, buttons, nails, tacks, and a 
variety of other articles, Nov. 13 ; six months. 

George Smith, of the Navy Club-house, Bond- 
street, captain in the royal navy, for certain im- 
provements in vessels to be propelled by steam or 
other power, and in the construction and arrange- 
ment of the machinery for propelling. Nov. 13; six 
months. 

Anne Bird Byerley, of 147, Strand, widow, and 
JamesCoIlier, of the same place, C. E., for certain 
improvements in obtaining motive power. Nov. 13; 
six months. 

Sally Thompson, of North-place, Gray’s-Inn 
road, for certain additions to locks or fastenings for 
doors of buildings, and of cabinets, and for drawers* 
chests, and other receptacles for the purpose of 
affording greater security against intrusion by means 
of keys improperly obtained. Nov. 13 ; six months. 

Edward Samuell, of Liverpool, merchant, for im- 
provements in the manufacture of soda. Nov. L3; 
six months. 

Joseph Eden MacdowaU, of 257, High-street, 
Borough, watchmaker, for au improvement in the 
manufacture of escapements for chronometers,, 
clocks, and watches. Nov. 15 ; six months. 

Thomas Trench Berney, of Morton Hall, Nor- 
folk, esq., for certain improvements in cartridges* 
Nov. 15 ; six months. 

William Thorp and Thomas Meaking, of Man- 
chester, silk manufacturers, for certain improve- 
ments in looms for weaving, and also a new descrip- 
tion of fabric, to be produced or woven therein. 
Nov. 20 ; six months. 

William Watson, jun., of Leeds, manufacturing 
chemist, for certain improvements in the manufac- 
ture of liquid ammonia, by which the same may he 
made applicable to the purposes of dyeing, scour- 
ing, and other manufacturing processes. Nov. 20; 
six months. 

Harrisqn Grey Dyar, of Moctimer-street, Caven- 
dish-square, gent., for improvements in the manu- 
facturing zinc. Nov. 20; six months. 

John Wilson, of Liverpool, lecturer on chemistry, 
for certain improvements in the process of manu- 
facturing alkali from common salt. Nov. 22; six 
months. 

Fanquet Delame, jun., late of Devi lie, near Rouen, 
France, but now of Manchester calico printer for 
certain improvements in the process of printing, 
or otherwise applying and fixing the colouring mat- 
ter of madder upon cotton, silk, linen, and other 
fabrics, without dyeing, ami producing by these 
means permanent colours. Nov. 22 ; six months. 

John George Bodmer, of Manchester, esq., for 
certain improvements in machinery, tools, and ap- 
paratus for cutting, planing, turning, drilling, and 
rolling metals and ether substances. Nov. 22 ; six 
months. 

Abraham Cohen, of Islington, esq., for certain 
improvements in the construction of railway car- 
riages, and in the modes of connecting and retard- 
ing railway trains. Nov. 26; six months. 
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LIST OF SCOTCH TATE NTS GRANTED BB- 

TW EKIC N THE *22ftd OCTOBER AND 'THE 

22nd NOVEMBER, 1898. 

Edwin Bottomley, of Alderman bury, York, 
c lot hier , fbr a certain improvement or improve- 
ment* applicable to power and hand looms. Sealed 
-29th of October, 1838 ; four months to specify. 

Laurence Heyworth, of YewTree, near Liverpool, 
merchant, for a new method of applying steam 
power directly to the periphery of the movement 
wheel for purposes of locomotion, both on land and 
water, and for propelling machinery. October 29. 

Thomas Evans^of the Dolwas Ironworks, Glamor- 
gan, agent, for an improved rail for Tailway pur- 
poses, together with the mode of manufacturing 
-and fastening down the same- October 81. 

Pierre Arm and Lecomte de Fonts memore an, of. 
Charles-street, -Oity-Toad, Middlesex, for certain 
hnpravements in wool combing, being a com- 
munication from a foreigner residing abroad. No- 
vember 2. 

fames Milne, of Edtartrargh, brass-founder, for 
aaimprorataent'or improvementsin apparatus em- 
ployed in transmitting gas for the purpose of light 
and heat. November s. 

John Henftey, of Weymouth Terrace, Shoreditch, 
Middlesex, engineer and machinist, for certain im- 
provements in the manufacture of hinges or Joints, 
and in the machinery employed therein. Nov. 6. 

Charles Rode, of Liverpool, chemist, for im- 
provements in applying heat for smelting, or other- 
wise marking ores, metals, and earths, and for heat- 
ing steam boilers, and fbr general manufacturing, 
«r ether asefol purposes where heat is required ; 
and also for an improved mode of supplying hot 
water to steam boilers, the said improve ments hav- 
ing the economy of fuel for their object. Nov. 6. 

dndaiopher Nickefls, of York Bond, Lambeth, 
Surrey, manufacturer, for improvements in machi- 
nery for covering fibres applicable in the manufac- 
tmm of braid and other fibres. November 7. 

'Thomas Trench Bern ey, of Morton Hall, Norfolk, 
Esq., for -oerbdn improvements in cartridges. No- 
vembers. 

Michael Wheelwright friaon, silk spinner, of 
Gihnore-pkace, Edinburgh, for an improved method 
for preparing and spinning silkwaste, wool, flax, and 
ether-fibrous substances, -and for dischargin g the 
gum from silks, raw and manufactured. Nov .9. 

Moses Poole, of Lincoln’s Inn, gent., in conse- 
quence of a communication from abroad, for im- 
provements in apparatus or machinery for obtaining 
rotatory morion. November 14. 

Thomas Mellodew, ofWallshaw Cottage, Oldham, 
Tsmrashht?, mechanic, for certain imp rovements in 
loams, fbr weaving various kinks of -cloth. Nov. 14. 

Christopher Sinks, of N ewin gton, Edinburgh, ma- 
nufacturing chemist, for certain i m p r o vements In 
the -process or processes, fbr obtaining or maom- 
factsiring certain substances, or com po und s, appli- 
cable hi b l e a ch i n g, and for rendering userid cer- 
tain products which result ther efr om ; also im- 
provements in the apparatus employed therein, and 
in bleaching, and for the application thereto, of a 
certain agent, not hitherto -so employed. Which im- 
provements, are also in whole, or in part, applica- 
ble to other uses. November 13. 


U8T OF IRISH PATENTS ©RANTED IN 
OCTOBER, 1838. 

John Hanson, of Huddersfield, York, for im- 
provements in Machinery, or apparatus for making 
er manufacturing pipes or tubes from metallic and 
other substances. 

Edward Davey, of Fordtonman, Crediton, mer- 
chant, for improvements in saddles and harness. 

Robert William Sievier, of Henrietta-street, Lon- 
don, for improvements in looms for weaving, and 


in the mode, or method, of producing figured goods 
-or fabrics. 

Arthur Dum as , of Stamford Hill, for improve- 
ments in the manufacture of soap. 

Geosge Whitmore, of Austin Friare, London, for 
a new method of combining, by means of machi- 
nery and adhesive composition, all kinds of mate- 
rials, such as -cotton, silk, hemp, tow, furs, wool, 
hair, &c. into manufactured articles, whk>h may be 
applied to the purpose for which paper, pasteboard, 
still board, papie mach6r parchment, vellum, lea- 
ther woven fabrics, fait, haircloth, tarpaulins, and 
the skins of animals, are used. 

Edward Shaw, of Feuchuroh-street, law stationer, 
for improvements in the manufacture of paper, or 
paper boards. 

Samuel Hall, of Basford, Nottingham, civil en- 
gineer, for improvements in steam engines, beating 
or evaporating fluids or gasses, and generating 
steam or vapours. 

Peter Fairbairn, of Leeds, machine maker, for 
improvements in machinery or apparatus for roving, 
spinning, doubling, and twisting cotton, flax, wool, 
silk, or other fibrous substances. 

David Cheetham, jun., of Chester, cotton spinner, 
for improvements in the method of condensing 
smoke, and thereby economising fuel and heat in 
steam engines, and other fornaces, or fire-places. 

Laurence Heyworth, of YewTree, near Liverpool, 
merchant, for a method of applying steam power 
directly to the periphery of the movement-wheel 
for purposes of locomotion, both on land and water, 
and for propelling machinery. 

William Neale Clay, of West Bromwich, Staf- 
ford, manufacturing chemist, and J. D. Smith, of 
St. Thomas’s Hospital, for improvements in the 
manufacture of glass. 

Job Cutler, of Birmingham, and T. G. Hancock, 
of the same place, for an improved method of con- 
densing the steam in steam engines, and supplying 
their boilers with the water thereby formed. 


VOTES AND NOTICES. 

High Chimney . — The new chimney, recently 
erected at Mr. Muspratt’s chemical works, at New- 
ton, has recently been put into operation. It is 
stated to be the highest chimney in England, mea- 
suring no less than 132 yards 1 foofiand 4 inchm, 
from the base to the summit. 

Italian Association . — The Italians have at length 
determined to imitate the Germans, in holding an 
annual scientific assembly. The first is to be held 
next year at Florence, in the month of October. Hie 
principal promoter of the scheme is Charles Buona- 
parte, Prince of Mnsignano, son of Lucian Buona- 
parte, Prince of Casino, and well known to the 
world of science as a zoologist of distinguished 
merit ; Charles Buonaparte’s principal work is in 
the English language, a continuation of Wilson’s 
American Ornithology , which, begun by a. poor 
Scotch weaver, obliged to fly his country for jaco- 
binism, was finished by an Italian prince, the ne- 
phew of the mightiest despot of modern times- 
The Italian Association is like to do good) Italy 
being, of all countries, the one most in need of 
centralization. The hint should have been taken 
long ago ; but the Italians have still an absurd habit 
of looking down on their neighbours ever the 
mountains, as a sort of barbarians, from whom 
nothing good mm be taken-— but their money. 

Russia and her Barnes*—' The Emperor Nicholas 
has published an Ukasse forbidding the farther ex- 
portation of bones. The Russians are adopting the 
new manure j and, having tested its virtues, are 
commanded to keep, in the words of the proverb, 
“ their own fish guts to their own sea mows.** But 
the trade of grinding bones to fatten turnips will 
go on in spite of them. Russia is not all the world ; 
and every one knows the power of British gold in 
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drawing hidden stores to light, the bare existence 
of which was not even suspected. In talking over 
this subject with Mr. Maxwell, of Gribton, he sug- 
gested one patent mode of correcting deficiency, 
should deficiency arise. Our whalers, in visiting 
the frozen North, leave behind immense maga- 
zines of bones, which may yet form a great arti- 
cle of traffic. Not unfrequently the ships return 
clear, or only half filled with blubber ; then why 
not complete the stowage with bones, whenever 
room is left— or deposit them, when the ship is 
otherwise foil, in some place of safety, for future 
contingencies. The bones of whales and seals may 
not be quite so good as those of land animals ; but 
the difference is not so great as to mar the traffic, 
should deficiency of the latter threaten marked en- 
hancement of price. The art of manuring is as 
yet in its infancy ; and practical chemistry has re- 
vealments to make in this departments, which will 
supply more and more what the Emperor Nicholas 
is pleased to withhold. 

Musical Notation. — It is a curious fact, that 
while the ordinary hand-writings of the natives of 
various kingdoms of Europe differ materially, the 
musical notes are written in nearly the same form 
by all pr ofes sors of the science throughout the con- 
tinent, with the exception of some placing the dot 
before the stem, and others after it. In England 
the latter mode prevails in regard to crotchets and 
quavers; but the reverse with minims, generally 
speaking — Musical World. [In the Archeology of 
Wales there are, in the third volume, 175 pages of 
the musical notation used by the ancient British 
minstrels in the eleventh century, which are remark- 
ably curious, and consist of letters from the Bardic 
alphabet, with a variety of characters (now un- 
known), but not upon lines.] 

French Locomotives.— On the 25th October, the 
first locomotive ever built by French engineers with 
French iron, was tried on the St. Cloud and Paris 
Railway. It is, say the accounts, from 40 to 50- 
horse power ; and able to draw 100,000 kilogrammes, 
or 20 laden waggons. The trial was perfectly satis- 
factory : it made the journey from Paris to St. Cloud 
in 16 minutes, and the journey back in 13£, which 
is at the rate of about 33 miles an hour. Its name 
is the Alsace ; and it is curious to observe, that not- 
withstanding the boast of its being built by French 
engineers, it owes its origin to a province, politi- 
cally French, indeed, but in language, manners, 
and character, still essentially German. It was 
built at the manufactory of Messrs. Stehelin and 
Huber, at Bitschwiller, in the department of the 
Upper Rhine, in Alsace — a manufactory large 
enough, it is said, to supply twelve locomotives a 
year— under the immediate superintendence of Mr. 
Stehelin, to whose talents it is indebted for a pecu- 
liar lightness and elegance of construction. The 
iron is more indubitably French, being supplied 
from the works of M. Muel-Doublas, at Abainville. 
The price of the locomotive is said to be no higher 
than that of an English one ; as, though the cost of 
the iron is, of course, greater, the difference is made 
up by the less amount of wages paid to the work- 
men. 

Berlin and “Potsdam Railway. — A Berlin cor- 
respondent writes to the Hamburgh Correspondent 
newspaper, a flaming account of the sensation oc- 
casioned in ths Prussian capital, by the recent 
opening of the railway to Potsdam. At first, he 


says, the great mass of the pubUc felt unwilling 
to face the fancied dangers of the mew mode of 
conveyance ; but as soon as the rapturous accounts 
of those who made use of it came to .be generally 
spread, and the non-occurrence of Ehy accident ne- 
gatived the idea of danger, a rage aifolr railway tra- 
velling sprung up, which was daily on the increase. 
In the course of the first week, 11,400 persons took 
the ride ; and in the second, from 2,200 to 2,300 was 
the daily average. Double trains were obliged to 
start every hour. The Berlin correspondent makes 
no allusion to one cause of popularity for a railroad 
in Prussia, which, if travellers are to be believed 
at all, must be no trifling one. The roads there are 
so deep in sand, that by all description, it is a pur- 
gatory worse than Dante’s to be dragged along 
them in a German eilwagen, or haste-carriage, so 
named and so mis-named. In a country of such 
roads, there must be a peculiar zest in railroad tra- 
velling of which we can form no idea. 

Railway to Cologne. — At the meeting of the 
Council of Management of the railway from Cologne 
to the Belgian frontiers, which took place at Aix la 
Chapelle on the 9th of November, the directors en- 
gaged to open in the spring, one section beginning 
at Cologne (the greater part of the rails are already 
laid down), and in the course of the summer a 
second section, beginning at Aix la Chapelle. The 
directors again announced, that hitherto the ex- 
penses of tiie land purchased, and the works exe- 
cuted, have been below the estimates ; and they 
congratulate themselves on having, from the very 
foundation of the society, followed the principle o I 
making the estimates too high, rather than raise 
illusions, which in other places have been so cruelly 
dispelled. . The execution of the tunnels proceeds 
rapidly, and is not attended with the difficulties 
that were expected. 

Mr. Imlay, of Philadelphia, has constructed se- 
veral cars for travelling on railroads, with seats that 
at night are opened, and made into sleeping berths, 
as in a ship. 

Great North of England Railway. — The work- 
. men have now commenced laying the foundation of 
the fifth and last bridge of the Great North of Eng- 
land Railway, near North Allerton, a little to the 
south of the town, which will cross over the high 
road leading to Boroughbridge, near to the 220th 
mile-stone from London. 

Metropolitan Railway Map. — Early in Decem- 
ber will be published vol.xxix. of the Mechanics f 
Magazine , price 8s. 6d., illustrated with a Railway 
Map of the Metropolis, taking in a radius of 15 miles 
from the Post-office. Encouraged by the extensive 
sale which our Railway Map of England has com- 
manded, the Metropolitan Railway Map has been 
executed at a very great cost ; the utmost exactness 
has been observed in reducing it from the Ordnance 
maps, and all the railways projected up to the day 
of publication have been distinctly and accurately 
marked from actual survey. The limits of the two- 
penny and threepenny post deliveries are also shown 
in the Map. The Metropolitan Railway Map alone, 
stitched in a wrapper, price 6 d., and on fine paper, 
coloured. Is. 

The Railway Map of England and Wales conti- 
nues on sale, in a neat wrapper, price 6d. ; and on 
fine paper, coloured, price is. 


(fc?* British and Foreign Patents taken out with economy and despatch} Specifications, Disclaimers , and 
Amendments , prepared or revised: Caveats entered ; and generally every Branch of Patent Business 
promptly transacted. A complete list of patents from the earliest perxod (15 Car. II. 1675 J to the pre- 
sent time may be examined. Fee 2s. 6 d. ; Clients , gratis . 
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holebrook’s patent paddle 

WHEEL. 

Amongst the numerous patents which 
have lately been obtained for improve- 
ments, or rather alterations, in paddle- 
wheels, and the modes of propelling 
steam-vessels, the specifications of which 
appear on the rolls of the Court of 
Chancery, there is not one which appears 
to have been more the result of close 
study and calculation than that patented 
by Mr. J. P. Holebrook. At first sight, 
or even upon a cursory examination, it 
would appear to be very similar to Mor- 
gan’s, Gallo way’s, and Seaward’s paddles, 
and, by many, would as such be instantly 
dismissed from the mind, as a most glar- 
ing plagiarism. On examination, how- 
ever, into the details, and careful tracing 
of the working of the radial rods, arms, 
and paddles, through their various posi- 
tions, it will be seen that there is consi- 
derable difference,— and that, in that dif- 
ference, great superiority lies. That it 
is a modification of the same principle as 
that upon which Galloway’s or Morgan’s 
wheel is founded, no one can deny ; but 
Mr. Holebrook is as free to come into 
the field, or rather on to the water, with 
his arrangement of this principle, as Mr. 
Morgan, or the many others who before 
and since Mr. Galloway’s patent essayed 
to improve the common wheel, by ap- 
plying moveable paddles, guided into 
their several positions by an eccentric 
or crank. 

In a pamphlet which Mr. Holebrook 
has circulated upon the subject of the 
paddle-wheel now under consideration, 
(and of a shifting paddle-wheel, which we 
shall take another opportunity of pub- 
lishing,) he gives us the following intro- 
ductory summary of the advantages gene- 
rally considered to be attending upon the 
use of feathering paddles : — 

“ It has been suggested, as regards the 
carrying on of steam navigation by sea, and 
when the immersion of the propelling appa- 
ratus necessarily must be great, that it would 
be desirable that the paddles should enter 
and leave the water at angles, other than 
those obtained by radial positions of the 
paddles, in order that less power may be 
consumed by the paddles when entering and 
leaving the water, and a greater proportional 
beneficial return be obtained even for the 
diminished power consumed at such points 
by the paddles, and in order, further, that 
» greater consumption of power may take 


place at parts at which the employment of 
power is attended with greater beneficial 
effect. It is demonstrable that such greater 
effect can be produced by a properly propor- 
tioned combination, in which the paddles 
should enter and leave the water at angles, 
obtained by positions between radial and 
vertical ones, agreeably to circumstances, 
than by paddles fixed radially, as in the com- 
mon paddle-wheel ; but it is essentially ne- 
cessary that the machinery in use should be 
of such a construction as to render the em- 
ployment of it prudent, on the score of 
strength and lightness, for, otherwise, it will 
be a matter generally of little doubt that the 
simpler and stronger machinery will be pre- 
ferred, even with a certain persuasion of a 
loss of power, to the more complex and less 
secure instrument although the employment 
of it be as certainly attended with increased 
effect : but, when the parts of such ma- 
chinery are put together with proper atten- 
tion to strength and lightness, and the em- 
ployment of it attended with increased effect, 
it will scarcely be wise to resist its use on 
the score of its parts being moveable, and, 
in consequence, more complicated, because 
the employment of more complex, and, at 
the same time, more economical machinery, 
for the attainment of a desired end, is always 
a proof of a greater approach to perfection 
in the means of attaining an object in view. 
The steam-engine, in its most economical, 
and in its more simple, form, is a proof of 
this assertion. Indeed, it may generally be 
considered that complexity of machinery, 
while it is attended with increased effect, is 
no bar to its employment, provided there be 
no objection to the machinery in point of 
strength, security, or too great complexity. 

“ In his improved method of propelling 
vessels, the inventor has carefully studied to 
obtain, by the application of a new plan of 
moving the paddles, such positions of the 
paddles as are considered desirable, with all 
due attention to strength and lightness, and 
within the space usually allowed. He par- 
ticularly calls attention to the construction 
of the skeleton of his paddle-wheel, which, 
thpugh more complex than the framing of 
a common paddle-wheel, can scarcely be 
said to be less strong. He also desires an 
attentive consideration should be given to 
the construction of his paddles, by which, 
though they may be guided by parts near 
their extremities, it will be seen that it is 
scarcely possible to conceive a case in which 
they can be twisted and put out of form. 

44 Of the skeleton of this paddle-wheel, it 
may further be said that, from its peculiar 
form, it can, in case of accident, by the ad- 
dition of common float-boards, be readily 
converted into a common paddle-wheel; 
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•ad, by this, it wUl be perceived that, m 
cases of accident to its moveable parts, it 
may be made equally effective w ith the com- 
mon paddle-wheel, while, until such cases 
of accident occur, the extra benefit of its 
peculiar positions of paddles may be ob- 
tained. That accidents such as those to 
which allusion has just been made, never 
have happened with wheels properly con- 
structed with moveable paddles, has been 
proved by the employment of such wheels, 
for some years past, in the government 
navy. 

We shall now proceed to describe Mr. 
Holebrook’s wheel, and in so doing, we 
cannot convey a clearer idea of the plan 
than by quoting his specification. 

Figure 1 is a side view of a wheel con- 
structed on this plan ; and fig. 2 a sec- 
tional view, showing more clearly the essen- 
tial parts of the wheel. The wheel consists 
of five principal parts, with their connec- 
tions and appendages ; namely, an octagonal 
framework, in two parallel pieces ; the pad- 
dies between these frames ; a guide-wheel, 
to give the desired position to the paddles ; 
a crank, to which the octagonal framework 
and guide- wheel are connected in common ; 
and what I call a star-wheel, which trans- 
mits the power directly, from the end of the 
paddle-wheel shaft, to the outer circle of the 
paddle-wheel, a a are the arms of the outer 
circle of the paddle-wheel, terminating, on 
the outer side, in the octagonal framework, 
and, on the inner, in a nave, which turns 
loosely on a part of the crank before men- 
tioned. bed is a bar, which passes from 
one part of the octagonal framework to ano- 
ther, intersecting two of the arms a a be- 
tween the points b and d. e e are the arms 
of the guide-wheel, which are connected, on 
the inner side, with the crank before men- 
tioned, and project, on the outer side, a lit- 
tle beyond its octagonal frame. 

“ The centre of the guide-wheel is placed 
a little above the centre of the paddle-wheel. 
The paddle-wheel and the guide wheel are 
connected together by means of two metal 
straps, moving < pon four pivots; two of 
which are fixed in the guide-wheel, at the 
points f and g ; and two at the points h 
and i, of the bar bed. The object of the 
bar bed being to obtain the two positions 
h and i for two of the pivots of these straps ; 
it is so placed, in the paddle-wheel, that if 
a circle were drawn from the centre of the 
paddle-wheel, of the same size as a circle 
drawn from the centre of the guide -wheel, 
passing through the points f and g of the 
guide- wheel, and two radii drawn from the 
centre of the paddle-wheel, intermediately 
between the radii of the paddle-wheel, between 


which radii the parts k and » are placed, the 
points of intersection, of the circle and these 
two radii, would be h and s. From the angles 
of the octagonal framings and the extremities 
of the arms of the paddle-wheel, pass eight 
strong rods, p p p p y which brace together 
the inward and outward circles of the pad- 
dle-wheel. The paddles j j t with the stems 
fixed to them, are placed upon these rods, 
and connected with the guide-wheel by 
means of the rods k, which I call guide- 
rods, one end of which is attached by 
means of pins, on which they turn, to the 
projecting ends of the arms e of the guide- 
wheel, and the other end works upon pins 
placed at the extremities of the stems . of tbd 
paddles. Each paddle consists of a plate of 
iron, an iron half-pipe with almost entirely 
closed ends, and three iron stems, A su- 
perficial view of one of these paddles com- 
plete, is given separately in fig. 5, and, an 
end view, in fig. 6. h. superficial view of 
the half-pipe is also given separately in bg. 7, 
and an end view in fig. 8. The half-pipe, 
it will be observed, is placed by its edges 
against the iron plate, and upon this half- 
pipe and plate are placed the three stems ; 
the whole being firmly fastened together. 

“ From the extremity u of an arm of the 
guide-wheel, a guide-rod proceeds to a stem 
of the uppermost paddle, fig. 2, while, from 
another extremity v of another arm of the 
guide-wheel, a guide-rod proceeds to the 
stem of the lowermost paddle ; both stems 
having holes in them for pins for the con- 
nection of their respective guide-rods. Any 
direction given to either of these guided stems 
will be mainly transmitted, by the half-pipe, 
to the other stems and the other parts of 
the paddle ; and, thus, any twisting of the 
paddle is scarcely possible of occurrence. 
It is not necessary to have three stems to a 
paddle, nor, is it absolutely necessary, to 
have the paddle constructed of iron, as I 
have supposed it to be ; because it may be 
made of wood and iron in various ways j but 
the method I have described is one which I 
think to be, at once, useful and strong. 
From what I have stated, it will have been 
seen, that the paddle-wheel and the guide- 
wheel are attached and made to revolve to- 
gether, upon the principle of a well known 
method, namely, by means of straps or 
cranks, the distance between whose working 
points is equal to the amount of the concen- 
tricity of motion of the paddle-wheel and 
guide-wheel, and whose same points are in 
a direction parallel to the direction of the 
centres of the paddle and guide- wheels. Every 
paddle, in the course of one revolution of the 
wheel assumes in turn each of the positions 
which the different paddles exhibit in fig. 1, 
or other positions corresponding therewith# 
K 2 
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44 In the sectional view, fig. 2, no repre- 
sents part of the paddle-wheel shaft ; a a a a 
the arms of the paddle-wheel connected to- 
gether at their extremities by means of the 
rods p p pp f upon which the paddles, j j, 
torn ; the inward arms, a a , of the paddle- 
wheel, terminating inwards in a nave, firmly 
fixed to the paddle-wheel- shaft ; and the 
outward arms, a a , of the paddle-wheel, ter- 
minating inwards, in a nave which revolves 
loosely upon the lower part of the crank 
l m . Hitherto, the on^y connections I have 
shown between the outer and inner circles 
of the paddle-wheel are the rods p p p p ; 
but, in q r s t, fig. 2, and shown, separately, 
in figs. 3 and 4, is represented the star- 
wheel before mention , d, which I have in- 
troduced for the purpose of further connect- 
ing the outer circle with the paddle-wheel 
shaft. 

14 I call it a star-wheel because it re- 
sembles in form a wheel without a periphery 
or bounding lines. It is firmly attached, by 
a nave to the extremity of the paddle-wheel 
shaft, and, by the extremities of its arms, 
(which are made of a bent shape for the 
purpose,) to parts of the arms, a a, of the 
the outer circle of the paddle-wheel. By 
means of this star-wheel the outer circle 
of the paddle-wheel is more directly 
moved, by the paddle-wheel shaft, than 
by means of the rods p p p p y upon 
which the paddles move. It should pro- 
perly be stated, in this place, of this star- 
wheel, that the peculiar bent form given to 
it, in fig. 2, is not its only form ; because, 
according to circumstances, it may be bent 
differently, and may be superseded by a 
wheel with a rim ; the arms of which wheel 
need not be bent, but the extremities of 
which arms may be attached, by means of 
rods, connecting other formed framings of 
the paddle-wheel, and this then modified ap- 
paratus together ; but, I would here observe, 
that the form which I have given to this 
apparatus in fig. 2, is that which T consider 
generally to bj most desirable. It should 
be here noticed, that this apparatus is not 
seen in fig. 1 ; because, being placed be- 
hind the paddle-wheel, and its arms coin- 
ciding in direction with parts of the arms of 
the paddle-wheel, shown in that figure, it 
could not be exhibited in such a view of 
the wheel as given in that figure. In a 
paddle-wheel, such as is represented in figs. 

1 and 2, the measure of the eccentricity of 
the combination is equal to about one- half 
of the distance, between the centre of the 
stem of a paddle and the point at which 
the stem is guided ; but, it is hardly neces- 
sary to observe, that this measure of eccen- 
tricity may be increased ; and that, in pro- 
portion as it is increased, the paddles, which 


are at the bottom of the wheel, will assume 
positions more nearly vertical; and vice 
versd. The converse of this proposition 
must be equally evident ; namely, that, in 
proportion as the distance between the two 
before named points of the stem of a paddle 
is diminished, the paddles will also assume 
positions more nearly vertical ones; and 
vice versd. From fig. 1, it will be perceived, 
that the arms of the guide -wheel, upon 
which the two lowest guide-rods are placed, 
are equally distant from the lowest arm of 
the paddle-wheel ; and this will be found to 
constitute an important novelty in my plan 
of construction ; for, it is by this, or some 
like relative position of these two parts, that 
I am enabled to obtain such positions of the 
paddles as are shown in the figure. I have 
used a crank, as a point upon which the 
guide-wheel may revolve, and, I have placed 
the guide- wheel within the paddle-wheel, 
but it is not absolutely necessary, either, 
that the crank should be used, or, the guide- 
wheel so placed; because, a guide-wheel, 
upon a large eccentric centre might be used, 
and, the guide-wheel might be placed out- 
side of, and, on either side of, the paddle- 
wheel, though not, in my judgment, to so 
much advantage. 

The principal points which distin- 
guish Mr. Holebrook’s from Morgan’s 
wheel, are very clearly set forth in the 
following communication which we have 
received from Mr. Holebrook : — 

44 The objects sought in the construc- 
tion of my paddle-wheel, are precisely 
similar to those obtained in that modifi- 
cation known as Morgan’s paddle-wheel; 
these objects being a more economical 
application of power with less swell and 
less vibration than is attained by the use 
of the common paddle-wheel. It would 
be wide of my present purpose to enter 
upon an illustration and demonstration 
of the advantages resulting from the at- 
tainment of these objects, inasmuch as 
these have been so elaborately treated 
upon in the late splendid edition of 
44 Tredgold on the Steam-Engine Sfc, : 
It will, therefore, perhaps be deemed 
allowable that these advantages should 
be considered as settled. This being 
granted, I shall proceed to point out 
the improvements in my wheel upon 
Morgan’s. The first improvement I 
shall notice, and, indeed, the most im- 
portant one, is that in the construction 
of the framing of the paddle-wheel. 
In Morgan’s wheel it will be recol- 
lected, by those who have a knowledge 
of it, that the power is transmitted, ai- 
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rectly to the inner framing of the wheel, 
from the end of the paddle-wheel shaft ; 
which shaft terminates with the inner 
framing, leaving the power, which is 
necessary to turn the outer framing of 
the wheel, to be transmitted through 
the ties of the wheel alone. Now, then 
this mode of transmitting the power, 
scarcely any method can be be more ob- 
jectionable ; for, it is clear, that the re- 
sistance offered to. the passage of a pad- 
dle, operates as much upon the outer, 
as upon the inner framing of the paddle- 
wheel ; while the outer framing derives, 
under this plan, all its strength from the 
ties which connect it with the inner 
framing; and, as a consequence, this 
inner framing must either be made much 
stronger than the outer framing, or the 
outer framing must be much less capa- 
ble of bearing a resistance than the in- 
ner one. It is true, that as much inge- 
nuity has been called into exertion, in 
endeavours to obtain, by a good dispo- 
sition of the ties of the wheel, as much 
strength, with as little expenditure of 
metal, as, probably, the plan of trans- 
mitting the power will admit. In my 
wheel, it will be perceived, that the 
shaft is continued nearly to the outer 
framing of the paddle-wheel ; and that, 
then the extremity of the shaft is di- 
rectly connected with the outer framing 
by means of an apparatus, which I have 
denominated a “ star-wheel,” i. e., “ a 
wheel without a periphery or bounding 
lines.” By this means, I dispense with 
a complicated system of ties, and obtain 
wbat, mechanically considered, is a far 
stronger form of wheel : in fact, it needs 
but little examination to perceive that, 
as far as the framing of the paddle-wheel 
is concerned, it is scarcely, mathemati- 
cally considered, less strong than the 
framing of a common paddle-wheel. 
That this improved form of framing is 
an improvement upon the framing of 
Morgan’s wheel, I think very few will 
deny; and also that, considering that 
my star-wheel performs the part of the 
complicated ties of Morgan’s wheel, my 
construction is far less expensive of 
manufacture. 

“The next improvement I will notice, 
is that resulting from the absence of bent 
stems. The mode of actuating the pad- 
dles in my wheel being essentially dif- 
ferent from that of Morgan’s wheel, I 
am enabled to dispense with the bent 


stems of that modification ; I mean those 
arms projecting at nearly right angles 
from the surfaces of the paddles, by 
which the paddles are guiaed in Mor- 
gan’s wheel. The absence of these 
stems in my wheel would necessarily 
make its cost less than that of Morgan’s, 
while it also obviates a chance of acci- 
dent from the breaking of these stems. 
In my wheel, it will be perceived, that 
the paddles are guided by the extremities 
of those stems of the paddles which are 
employed for the purpose of strengthen- 
ing them. 

“ The last improvement which it may 
be worth while, now, to notice, is ano- 
ther dependent upon the difference of 
my mode of guiding the paddles, as com- 
pared with that pursued in Morgan’s 
wheel. In the passage of a paddle 
through a revolution, it will be seen, 
that, in Morgan’s wheel, in consequence 
of the guide-rod of a paddle approach- 
ing at times the centre of the paddle, it 
comes within its sphere of action ; it, 
therefore, becomes necessary to cut 
a slit in the paddle, in order to allow 
of the proper playing of the guide- 
rod. Taking this into consideration, I 
think the absence in my wheel of the 
necessity for thus slitting every paddle, 
will be considered as another improve- 
ment upon Morgan’s combination. 

“ Having now disposed of the improve- 
ments in my wheel upon Morgan’s, I 
propose to make a few observations upon 
what may seem a similarity, resulting 
from its being a new application of the 
same principle of actuating the pad- 
dles ; I mean, that, because I ob- 
tain in my wheel the same positions, 
or nearly so, that Morgan does in his, it 
may be inferred, that, while improving 
the construction of Morgan’s wheel, I 
have been essentially applying a me- 
thod of guiding the paddles wnich be- 
longs of right to Mr. Morgan ; that I 
have not thus applied his method 
it will be my endeavour now to prove. 
In order to this proof, I shall notice the 
points of similarity, and points of differ- 
ence, between mine and Mr. Morgan’s 
wheels. 

“ The most striking point of resem- 
blance between the two wheels is that of 
the same positions of the paddles, or 
nearly so, being attainable in both : in 
respect of this, I have to say, that I am 
not aware that Mr. Morgan claims the 
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positions of the paddles, but rather the 
means by which such positions are ob- 
tained ; and, as I propose presently to 
show, that the means employed by him 
and by me are very different, we may dis- 
miss this point of similarity, and go to 
the next superficial, and, yet, very appa- 
rent resemblance between the wheels — I 
paean the polygonal form of the wheels. 
If a charge of imitation were to be pre- 
ferred against me on this score, it is very 
clear that it could be obviated by at 
once adopting circular framings to my 
wheel, which would, of course, nearly 
as well answer my purpose as the poly- 
gonal ones ; but, it is impossible, that 
any one could seriously prefer a charge 
on such an account : and yet, this form 
of framing, together with the positions 
of the paddles, I am persuaded, will 
make many a superficial observer ima- 
gine my wheel and Morgan’s to be simi- 
lar. The next point of similarity is the 
adoption of the crank within the wheel, 
as a centre for the guide-wheel : upon 
this point I have only to say, that Mr. 
Morgan has no claim to this application 
of the crank, inasmuch as it was pub- 
lished before he employed it. This an- 
swer I may also make to the only other 
pointof resemblance,viz.,the employment 
of the rods which brace the extremities of 
the framings of the wheel together, as 
centres upon which the paddles may 
move. 1 shall now notice the points of 
difference between the wheels, and, I 
think, I shall show some very important 
ones. 

“ In the first place, upon a comparison, 
it will be perceived, that the positions of 
the working points are in as opposite 
directions in the two combinations as it is 
possible for them to lie : in my wheel, the 
centre of the guide-wheel is placed above 
the centre of the paddle-wheel, while, in 
Morgan’s, it is aside j in my wheel, look- 
ing to the lowest paddle, it will be seen, 
that this paddle is guided at a point above 
its centre, while, in Morgan’s, the same 
paddle is actuated at a point aside of its 
centre ; in my wheel, the part of the 
guide-wheel tp which the guide-rod, 
which moves the lowest paddle, is at- 
tached, is situated, as regards the point 
by which the same paddle is actuated, 
aside , while, in Morgau’s, the position 
of a similar point of the guide-collar is, 
as regards a similar point of the same 
paddle, abbve. If the geometrical con- 


struction of both wheels be considered* 
it will be perceived, that five working 
points are essentially necessary, to the 
proper motion of a paddle in my wheel, 
while, in Morgan’s, four working pointB 
are sufficient, though, for purposes of 
convenience, five are always employed 
for every paddle but one, which one has 
only four; this paddle being that one 
whose bent stem forms the dragging link 
of the combination. As a consequence 
of this difference in the necessary num- 
ber of the working points, the guide- 
wheel in my combination cannot well be 
lessened, while, in Morgan’s wheel, the 
guide-collar may be dispensed with alto- 
gether, and a pivot substituted in its 
place, as a point upon which all the guide 
rods may revolve ; indeed, if I were to 
dispense with my guide-wheel, and re- 
sort to such a pivot, my combination 
would become unstab 1 e, and, whatever 
positions the paddles had, they would be 
in some degree similar to those obtained 
in Udny’s combination. From my wheel, 
when thus rendered unstable, Udny’s 
might be obtained, by merely giving an 
inclination from a vertical direction to 
the lowest paddle, sufficient to ensure 
stability of action ; and Morgan’s could 
also be obtained by merely turning Ud- 
ny’s a quarter of a circle round, by con- 
sidering one-half of the paddles to re- 
present tiie direction of the stems, by 
entirely removing the other half of the 
paddles, and by affixing the paddles to 
the stems at an angle nearly equivalent 
to that produced by the change in turn- 
ing the combination partly round. In 
the mode of connexion of the paddle- 
wheel with the guide-wheel, or guide- 
collar, in the two combinations, much 
difference exists. In Morgan's wheel* 
one of the bent stems of the paddles 
serves for a connecting link between the 
parts, while I am compelled to use two 
metal straps for the purpose of connect- 
ing these parts ; and, were I to adopt 
Morgan’s more simple, but not more 
safe, one link, the paddles in my coihbi- 
nation would have very different posi- 
tions to those which I obtain by my means 
of connexion. In respect to the mode 
of arriving at the position of the centre 
of the guide-wheel or guide-collar, it 
may be observed, that the well-known 
method, which applies, when used for 
this purpose, to Morgan’s wheel, is Alto- 
gether wholly useless, and inapplicable 


Digitized by v^.ooQle 



MESSES. SEAWEED'S IMPROVED HABIKB ENGXNB8. 


167 


when applied to mine : indeed, this is a 
natural consequence of the different 
modt s in which the paddles "are guided 
in the two combinations. 

“Sufficienthas now been stated respect- 
ing the properties of Morgan's wheels, 
and mine, to show, that however simi- 
lar the results of both combinations may 
be, the means by which these results 
are obtained are as dissimilar as it is 
well possible for them to be. It must 
not be imagined, however, that all the 
points of difference have been de- 
scribed, but, only, that it is thought that 
the remarks which have been made are 
sufficient to remove any impression of 
similarity of principle, which a cursory 
glance at the two wheels might have left 
upon the mind of any one"'. 


HARPER AND JOYCE’S PATENT STOVE 
AND PREPARED CHARCOAL. 

We have carefully examined the speci- 
fication of Mr. Joyce's patent for “ Im- 
proved apparatus for heating churches, 
warehouses, shops, factories, hothouses, 
carriages, and other places requiring ar- 
tificial heat, and improved fuel to be used 
therewith,” which is enrolled at the Rolls 
Chapel office, and we now present our 
readers with an abstract of its contents 
from memory, and which we believe will 
be found to be substantially correct. 

Mr. Joyce commences by stating that 
by means of his peculiar construction of 
stove, he is enabled to regulate the com- 
bustion of his fuel, so as to produce “any 
required degree of temperature.” ! This 
is an evident plagiarism from a worthy 
stove-doctor, of some note, whose ipse 
dixits on “ warming and ventilation” we 
some time ago — to use a vulgarism — 
“ hauled over the coals.” The doctor 
could make the temperature of his stoves 
“ as much higher or lower (than 60° or 
65°) as he liked”, and Messrs. Harper and 
Joyce can “ produce any required degree 
of temperature ” The strictures which we 
have referred to were, however, more 
particularly directed against the doctor's 
book, than his stoves, which are certainly 
good as far as they go ; and he has the 
merit of bringing them into extensive 
use by the aid of his name and pen, and 
of his prior reputation, if he cannot be 
considered the inventor. The thermo- 
meter* or self-regulating fire-places, at all 


events, are not stoves whose action is 
deadly, whatever the effects of the con- 
stant use of those, or any other hot-air 
warming machines, may be on the ge- 
neral health of their users. 

Mr. Joyce proceeds to describe hie 
improved stove, and it is essentially the 
same as we have already described, and 
figured in our 767th number. He de- 
scribes various modifications as appli- 
cable to various situations; amongst 
others, one in which the stove is sur- 
rounded with water, and another in which 
a chimney is added to it, to conduct the 
carbonic acid evolved to the outside of 
the building to be warmed — a very ne- 
cessary precaution, but one which would 
so diminish the warming effects of the 
stove, (which result from the mixture of 
the products of combustion with the air 
of the apartment,) as to render it almost 
useless. 

We come now to the most important 
part of the patent, the prepared fuel. 
Mr. Joyce states that this fuel consists 
of charcoal (of which he prefers that 
made from oak or beech), prepared with 
alkalis. 

To prepare the charcoal, he makes it 
red hot in an air-tight oven or furnace, 
and saturates it with a solution of 
“ caustic or carbonated alkalis, alkaline 
earths, or their salts.” The solution is 
composed of about three pounds of soda, 
or other alkali, to twelve gallons of water. 
He states that he generally uses the 
caustic soda of commerce, but that other 
alkalis, especially lime, will answer the 
purpose. The charcoal may be either 
saturated before or after being made red 
hot ; where the latter mode is adopted, 
the alkaline solution is poured on to the 
charcoal as it is coolinS which must, of 
course, be allowed to become dry before 
it is used. 


MESSRS. SEAWARD'S IMPROVED MA* 
RINE ENGINES ON BOARD TH* 
“ GORGON.” 

In a former number (776) we gave 
a description of these engines, and at 
that time ventured to predict, that the 
extensive adoption of a plan in which 
those cumbrous appendages, sway beams, 
side rods, cross heads, &c. were done 
away with, was sure to follow its suc- 
cessful working, and was likely to create 
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a great change in steam marine affairs. 
The result of four months’ cruising on 
the coast of Spain has fully established 
the superiority of the Gorgon's engines, 
as regards perfection of operation, wear 
and tear, and, more important than all, 
economy of fuel; these engines of 320 
horse power, consuming on an average 
15 cwt. of coals per hour, according to 
the various reports made to the Admi- 
ralty. Their ^success has been, indeed, 
so complete, that the Lords of the Admi- 
ralty have ordered Messrs. Seaward and 
Co. to fit the splendid frigate Cyclops , 
of 1300 tons, now building at Pembroke, 
with engines upon the same plan. The 
Russian, Lubeck, and St. Petersburgh 
company’s splendid ship now building 
in the Thames, of 900 tons, is also to be 
fitted by Seaward and Co., with si- 
milar engines, of 240 horse power, as 
well as a new Man of War for the 
East India Company of 240 horse power. 


As a remarkable proof of the com- 
pactness of this plan of engine, the 
engine-rooms in the two latter vessels 
are only 45 feet long, with stowage for 
120 tons of coals; whereas, with com- 
mon beam engines of the same power, 
60 feet would have been required ; mak- 
ing a clear saving of 15 feet in the widest 
and most valuable part of the ship. 

By the naval papers we find, that 
Lora John Hay has left the Tweed fri- 
gate, and hoisted his broad pennant on 
board the Gorgon. We believe this is 
the first time that a Commodore’s pennant 
has been hoisted on board of a steam 
Man of War. 

We perceive by extracts of letters 
from Lord John Hay, that the Gorgon 
has frequently had as many as 2,000 
Christino troops on board at one time, 
to transport to different parts of the 
coast of Spain. 


JUCKBS’S MODE OF VOTING BY BALLOT. 



Sir, — Being an ardent admirer of the 
principles of voting by ballot, and, look- 
ing forward to the time when our repre- 
sentatives will be chosen by such means, 
my attention has been directed to devise 
a method of giving the vote, and I think 
the following plan will be most effec- 


tive. If not, I trust some better idea 
will be proposed. 

I propose, first, that two adjoining 
apartments be provided, one for the 
candidates and one for the voters, exclu- 
sive of the hall or space occupied by the 
public. That a lobby, or third apart- 
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mcnt, be provided, for putting the requi- 
site questions as to the qualification of 
each voter, as he presents himself ; such 
questions and answers to be attested. 
That the voter be then passed to the 
voting room, where he is not to be seen 
by, or to see, the candidates. I will sup- 
pose there are three candidates, two of 
whom are to be returned ; in such case 
I would have three balls, coloured re- 
spectively, say blue, red, and yellow. 
Six tubes, or bags, through which 
such balls will pass, are to be fixed 
in the partition between the two a- 
partments ; three of these tubes to be 
fixed to convey the balls from the 
voters’ into the candidates’ room ; and 
the other three, so as to return the balls 
to the voters’ room, into a receiving box. 
The mouth of each tube, or bag, to be 
coloured respectively the same as the 
balls, and the name of each candidate 
affixed to his colour ; the voter, on en- 
tering the room, takes the two coloured 
balls he chooses, and passes them through 
the corresponding coloured tubes, or 
bags ; or, if he votes for one only, then 
he uses one ball ; he then passes out by 
a separate doorway, and another voter 
comes in, and finds the balls precisely in 
the same situation as when the first voter 
came in, they having been returned to 
the voters’ room through the return 
tubes, by some official, in the interim. 

I have made for amusement a model 
of this simple plan, which is left to be 
seen at the Old George, George-passage, 
Snowhill; and having described it to 
some hundreds, who have been much 
pleased, I have, in consequence of their 
approbation, been led to make the plan 
public. 

I am, Sir, your obedient servant, 
John Juckes. 

Description of the engravings . — A B C, 
three compartments, one for each candi- 
date ; a a a, three tubes, or bags, either 
on the voters’ or candidates’ side of the 
partition. The dotted lines in the middle 
compartment show the position of one 
of the tubes on the other side of the par- 
tition ; by dotted lines, showing the posi- 
tion of the hole on the other side $ c c c, 
trays at the bottom of the tubes, to re- 
ceive the voting ball ; d d d, three holes, 
by which to return the voting balls to the 
tray on the other side of the partition ; 
e, dotted lines, showing position of tray 
on the other side. 


IMPROVEMENTS IN BUILDING. 

Sir, — It has often struck me, when 
looking at the public buildings of Lon- 
don, that the stone used is quite unfit 
for the purpose, owing to its great lia- 
bility to be affected by the weather. St. 
Paul’s, for instance, in a couple of cen- 
turies will not have one of the external 
sculptured ornaments remaining ; even 
now, the wind-worn angles are quite a 
deformity ; so, also, is Somerset House, 
Blackfriars and Westminster bridges, 
and, in fact, all the buildings where the 
Portland stone is used. It has always 
appeared to me to be the height of ab- 
surdity to bestow great labour on such 
a worthless material. We have Anti- 
dry-rot Companies, why not fall on some 
plan of preserving stone ? An Anti-stone- 
rot Company would be a good speculation 
for this age of speculations. I am not 
aware of what stone the new Exchange 
and new Houses of Parliament are to be 
built, but I do think it is a subject worthy 
the attention of the nation, to choose a 
proper material for these costly and na- 
tional buildings. Craig Leith stone ap- 
pears to me to be the best stone I am 
acquainted with ; its colour is excellent, 
stands weather equal to granite, and can 
be easily worked. Stones of any size can 
be had, even up to 100 tons, without a 
flaw. 

I have another subject to mention, 
equally important. The present method 
of working stone, I believe, is the same 
as was employed at the Pyramids of 
Egypt and Solomon’s Temple. Why 
not employ steam power for all plain 
hewing ? There is a Mr. Hunter, of Ar- 
broath, who has been working stones by 
steam power for several years. I am 
certain, if steam is employed, there will 
be a saving of at least half a million to 
the nation, in the construction of the 
Houses of Parliament alone, taking the 
probable cost at three times the architect’s 
estimate, which I have always found to 
be a good datum. » 

I am persuaded great economy would 
be experienced in all richly-sculptured 
work, for instance, a Corinthian column, 
if there were cast-iron moulds made, 
and in short lengths, so that a man might 
go inside, and give the mould a coating 
of mastic, and the centre of the pillar 
might be filled up with brick- work and 
liquid mortar ; a set of pillars for a colon- 
nade might be made at small expense* 
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and would last ten times longer than the 
stone used at the good West-end houses 
of the nobility, a wall of which can be 
completely perforated with the point of 
anumbrella; as witness the entrance-gate 
to Hyde Park, as a proof. 

Your publishing these hasty hints will 
much oblige 

An Observer. 


METHOD OF FINDING THE CURVES OF 

THE TEETH OF WHEELS, RACKS, 

THREADS OF ENDLESS SCREWS, ETC. 

FOR MILLWORK. 

Sir, — The teeth of racks are commonly 
formed by lines square to the pitch line, 
and those of the pinions which work 
with them by radial lines within the 
pitch line, and the teeth of both by 
curves without the pitch line. Other 
form 8 might be given to them, but they 
would render the direction of the force 
more oblique, and are therefore objec- 
tionable. Curves for the above-shaped 
teeth may be found in the following 
manner : — 

for the rack, fig. 3, draw two straight 
Fig. 3. 



consider a b the pitch line of the rack. 

Upon the line a c draw a semi circle 
of half the diameter of the pinion, and 
touching the line a b. 

Draw a straight line representing the 
ends of the teeth parallel to a b , and 
cutting the semi-circle at the point d. 

Upon the line a b set off a e , equal in 
length to the arc a d. 

Draw a straight line through the 
points d and a, and raise a perpendicular 
P to a straight line drawn through the 
points d and e, so that P may be midway 
between those points. 


The point n, in which P cuts da, is 
the centre from wh ch to strike the 
curved part of the tooth, with a radius 
n d, or n e. 

For the pinion fig. 4, draw two lines 
Fifr. 4. 



a b and a e, at right angles to each other, 
intersecting at the point a . 

Upon the line a c , draw the pitch line 
of the pinion touching the line a b. 

Draw a circle representing the ends of 
the teeth, cutting a b in the point d. 

Upon the pitch line set off an arc a e t 
equal in the length to the straight line 
a d. 

Raise a perpendicular P to a straight 
line drawn through the points d and S, 
so that P is midway between those points. 

The point n, in which P cuts a b , is 
the centre from which to strike the 
curved part of the tooth, with a radius 
n d or n e. 

It is to be observed that, if the 
arcs are set off correctly, the points d 
and e are in the epicycloid in figs. 1 and 
2 (see No. 797); in the cycloid in fig. 3; 
and in the involute in fig. 4 ; and that 
these are the true curves for the respec- 
tive cases. 

It also appears — 1st, That the pitch is 
not a measure of the radius of curvature 
of the teeth. 2nd, That the external 
curve of the teeth of a pinion working 
with a wheel twice its diameter, should 
be struck from points n upon the pitch 
line. 3rd, That if a pinion works with 
a wheel less than twice its diameter, the 
points n should be within the pitch 
line (see fig. 1) : the rack belongs to this 
case. 4th, That if a pinion works with 
a wheel more than twice its diame er, the 
points n will be without the pitch line : 
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the pinion working with a rack belongs 
to this case. 

I am aware, that by taking a line be- 
tween the pitch line and the end of the 
tooth, and using it precisely as I have 
used the line which represents the end 
of the tooth, a circular curve might be 
found nearer to the true curve than by 
the method I have described ; but there 
are objections to this plan,which induced 
me to reject it. 

There are cases in which the points n 
(see figs. 1, 3 and 4,) will fall between 
two teeth, where the compass point will 
not find support ; in such cases, the ra- 
dius with which the teeth are 6truck 
may be increased until the compasses 
get a point of support somewhere upon 
the perpendicular P ; the position of the 
point from which the tooth is struck 
being of much consequence, the radius 
with which it is struck of comparatively 
very little, so that is not too small. 

It cannot be too clearly understood 
that, the diameter of wheels of the same 
pitch should be in exact proportion to 
their number of teeth, whatever tables, &c. 
exist which lead to a different conclusion. 
Thus, a pinion of four teeth, to work 
with a rack of one inch pitch, should be 
4 inches circumference ; or between 1 £th 
and 1-^j- diameters at the pitch line. 

If a square threaded screw which 
is used as an endless screw,, were cut 
by a plane passing through its axis, 
the section of the thread ought to be of 
exactly the same form as the teeth of a 
rack (see fig. 3) ; and the teeth of the 
wheel such an endless screw drives, (if 
the ends of the teeth are parallel to the 
axis,) should exhibit the same form as 
those of a pinion (see fig. 4); each suited 
to the other as directed for the rack 
and pinion. And the angle each tooth 
of the wheel makes with the axis, should 
be deiived from the circumference of the 
pitch line of the screw, and its pitch, or 
rake* and applied to the teeth of the 
wheel at their pitch line. But I had, 
perhaps, better speak of endless screws, 
and their wheels, in a separate paper, if 
you think remarks on the subject worth 
inserting. 

I am, Sir, yours, &c. 

C. G. Jarvis. 

Nov. 29, 1838. 


ON THE ACTION OF LIGHT AND AtR, 

AND THE DISTRIBUTION OF THE 

ATMOSPHERE OVER THE BARTH’S 

SURFACE. 

Sir,— The object of this paper is td 
show, that the effects ascribed to the 
sun’s heat are produced by the combined 
action of light and air ; that the distri- 
bution of the atmosphere over the earth’s 
Surface is effected and regulated by the 
earth’s rotation on its axis ; and that the 
degree of the sun’s heat at any given 
point is in proportion to the intensity of 
the light, and the density of the atmo- 
sphere at that place. Ana some remarks 
are also made on the nature of heat and 
light from compression of air. 

To the effect produced by the burning 
glass, whether it be the burning of a 
piece of wood, or the melting of a piece 
of iron, both light and air contribute. 
It is certain that both these agents are 
present in the operation, and we do not 
know that any other agent is present ; 
and in the absence of either of them the 
burning-glass will not burn. If a light 
from a lens, which sets substances on 
fire, be thrown into the same substances 
in an exhausted receiver, it will produce 
no perceptible effect. It \yill not ignite 
gunpowder. If a burning-light be thrown 
upon gunpowder in a glass receiver well 
exhausted, it produces no perceptible 
effect so long as the vacuum is tolerably 
good. As the air returns into the re- 
ceiver (and it cannot long be kept out), 
the grains of powder begin to smoke 
and jump about, but the Tight will not 
inflame them until the receiver is re- 
plenished with air. Hence it is certain 
that gunpowder cannot be inflamed in 
a vacuum. A burning light, thrown 
upon paper immersed in water, produces 
no perceptible effect, because the water 
excludes the action of the atmosphere, 
and not, as is commonly said, because 
the water absorbs the heat before it can 
act on the paper. This is evident from 
the fact, that the light will burn the 
paper when passed through the water to 
it. Thus, take a flat transparent glass 
phial, an inch or two thick, and two or 
three inches square, fill it with pure 
water, and place it between the lens and 
the paper, so that the light must of ne- 
cessity pass through the bottle of water, 
and it will then burn the paper. In this 
case, allowing for a little dispersion 
which takes place in passing through 
the water, the light acts with undimi- 
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nished energy. If the water absorbed 
the beat, it would absorb it in both cases, 
and the rays of light in each case would 
be equally powerless. But it is not so ; 
and the reason is, that in the former 
case the paper is protected from the 
action of the air, and in the latter it is 
not. If a burning light from a lens be 
thrown upon the hand immersed in 
water, it causes a pricking sensation ; if 
it be thrown upon sealing-wax so im- 
mersed, it makes a crackling noise, very 
minute globules, resembling air, arise 
from it, and the parts which the focus 
has touched are pitted and made rough 
as if a fluid had burst from them. This 
is the incipient process of burning, 
which, when exposed to the action of 
air, that element completes. These facts 
show that the effects of the burning glass 
are produced by the combined action of 
light and air. Moreover, the summits 
of the tropical mountains, which, while 
smitten by the sun’s intensest ray are 
wrapped in everlasting ice, indisputably 
prove that the sun’s ray or light alone 
will not produce the effect of heat. In 
all the cases above mentioned, it is the in- 
sufficiencyof air at the pointof actionwhich 
deprives the sun’s ray of its usual power. 

Solar light and air, in producing the 
effects ascribed to heat, appear to act 
after this manner : the light, proceeding 
in straight lines and being the more subtle 
fluid, penetrates substances, and makes 
way for the admission of air into them ; 
and when the light is sufficiently concen- 
trated, the particles composing bodies 
are, by the power of these agents, sepa- 
rated, and set at liberty, and the appear- 
ances called combustion and melting are 
produced; an operation, the nature of 
which is more easily apprehended when we 
take into consideration the extreme sub- 
tility of atmospheric air,and remember that 
it presses with a force of fourteen pounds 
to the square inch on objects at the earth’s 
surface. Indeed such are thesolvent 
powers of light and air, when their action 
is combined and sufficiently concentrated, 
that few things, if any, can resist them. 

That light penetrates solid substances 
is a fact of which the burning-glass itself 
furnishes abundant proof. It is evident 
that all the convergent rays pass through 
the glass. But this still more plainly 
appears by throwing the concentrated 
light of a lens through a transparent phial 
of water, when the light will be seen as it 
passes through, and a beautiful sight it is. 


The expansion of heated substances 
is also undoubtedly caused by air which 
has entered them, and which, when 
they cool and contract, they give out, or 
squeeze out ; and it is the air so pressed 
out of cooling substances, that causes 
the repulsion and hissing noise perceived 
when water or any other liquid is thrown 
upon them. If a piece of red hot iron 
or any other red hot substance is plunged 
into water, the air which had entered it 
will be seen issuing from it in innumera- 
ble bubbles. Hence, atmospheric air is 
the most active agent in the melting of 
metals. Aided by light, and as light or 
flame, it enters into substances, and se- 
parates the particles composing them. 

The agitation of boiling water is caused 
by air which penetrates the substance 
of the vessel, and not by any con- 
version of the water into vapour, or gas, 
or steam, of which the following facts in 
connexion with those foregoing afford 
abundant proof.* The boiling of water 
commences by the formation of small 
bubbles on the bottom and sides of the 
vessel exposed to the action of the fire, 
which, as that action increases, enlarge 
and rise to the surface, and others in their 
places are again formed, and rise with 
continually increasing celerity, until they 
produce the ebullition called boiling. 
And if a common drinking glass be put 
in a vessel of water sufficiently deep to 
cover it, and turned with the mouth 
downwards, care being taken to turn it 
under water, so as not to admit any air 
in the act of turning, and the vessel of 
water then be put on the fire to boil, the 
air will gradually take possession of the 
glass, and drive the water out. The 
operation will be plainly seen by watch- 
ing the glass. If, when the glass is full 
of air, the vessel be taken off the fire, 
and allowed to stand, such is the subtile- 
ness of the air under the glass, that it 
will escape through the expanded sub- 
stances enclosing it, and disappear. But 
if a portion of the hot water be poured 
out of the vessel, and the remainder 
cooledr by adding cold water to it, or if 
the whole of the water in the vessel 
when taken off the fire be cooled by ad- 
ding cold water to it as quickly as may 
be, without breaking the glass, a portion 
of the air inside the glass will be re- 
tained ; and hence it is probable that if 
by any means the top and upper parts 


* Src J lech. Mag. vol. xxvi, pp. 230, 330, 383, 
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of steam-boilers could be kept constantly 
cool, it would not only increase the 
working power, but by counteracting 
the expansion of the metal greatly di- 
minish the risk of those dreadful explo- 
sions which so frequently happen. 

Again, if a tin vessel containing water 
be partially immersed in a vessel of 
boiling water, the water in the tin vessel 
may be raised to boiling heat, but it will 
not boil, because the water in which the 
tin vessel is immersed interferes with 
and interrupts the action of the air. 
The air penetrates and impregnates the 
tin vessel and the water it contains, but 
the surrounding water prevents it pass- 
ing through in such a current as to pro- 
duce continued ebullition. It is evident, 
therefore, that the ebullition of boiling 
water is caused by air which penetrates 
the substance of the vessel. 

And still further to illustrate this the- 
ory, to show the sort of action which 
is constantly going on about all fires, 
and how they produce the effects ascribed 


to heat, and that those effects are pro- 
duced by an aerial fluid of which the 
atmosphere is the source ; I may men- 
tion an occurrence which lately came 
under my observation. On the 20th of 
January last, at noon, the ground being 
covered with snow, about one inch deep, 
there being a keen frost, a brilliant sun, 
which made no impression on the frost, 
a calm atmosphere, (or if disturbed at 
all it was by breathings from the north- 
east) and the thermometer standing at 
14 degrees Fahrenheit, abrasier of burn- 
ing coke was placed upon the snow in 
the open air, which made upon the 
ground a radiated figure of this form, — 
the dark parts being thawed. The bra- 
sier was a circular one, and occupied 
the centre of the figure. In order to 
ascertain if the radiation resulted from 
any local cause, the brasier was moved 
into different places, but it produced in 
all of them the same figure. The radia- 
tion clearly indicates the action of an 
aeriel fluid forciby emitted in all direc- 



tions from the fire ; and it undoubtedly 
is the action of this fluid which produces 
the effects ascribed to the heat of the 
fire. Air, which has performed the of- 
fice of combustion, and the light and 
airy particles of matter which it has 
liberated, are immediately displaced by 
the pressure of the surrounding atmos- 
phere, and this appears to be the source 
Of the action indicated in the figure. 


That the distribution of the atmos* 
phere over the earth's surface is effected 
and regulated by the earth’s rotation, is 
the necessary consequence of the natural 
arrangement of matter. The atmosphere 
being a fluid resting on the face of the 
earth, and the earth being a sphere 
turning with great velocity on its axis, 
the centrifugal force arising from the 
earth’s rotation will inevitably cause an 
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accumulation of atmosphere at the equa- 
tor, which under the influence of the 
same force will gradually decline towards 
the poles.* And a certain consequence 
of the accumulation will be an increased 
density at the equator, which likewise 
will gradually diminish with the accu* 
initiation from thence towards the poles. 
The distribution of the atmosphere re- 
sults from the order of nature. And 
that such an atmospherical accumulation 
and density at the earth's equator do 
exist, is proved by the fact, that within 
the tropics, the barometer does not des- 
cend more than half as much for every 
two hundred feet of elevation as it does 
beyond the tropics. The retardation of 
the pendulum and the decrease in the 
intensity of gravity in the equatorial 
regions, are also attributable to the in- 
creased density of the atmosphere in 
those regions, and not to the earth’s cen- 
trifugal action or to any dimunition of 
density. Bodies fall or move with more 
facility and speed in vacuo than in air, 
because all resistance to the moving body 
is removed ; through air, than through 
water, because the air offers less resis- 
tance than the water: and it follows 
as a necessary consequence, that they 
move with greater facility and speed in 
rarifled than in dense air ; and that the 
resistance to the motion of bodies in- 
creases with the density of the atmos- 
phere in which they move. I refer, 
therefore, to the equatorial retardation of 
the pendulum and decrease in the inten- 
sity of gravity as additional proofs of 
an accumulation and increasea density 
of atmosphere at the equator. But to 
my mind the dip of the magnetic needle 
affords still more striking evidence of 
such an arrangement of the atmosphere. 
From the equator to the poles, the dip 
gradually increases. Suppose then that 
the density of the atmosphere at every 
step in the same progess decreases, ana 
we have the reason for the increased dip 
in the diminished density of the atmos- 
phere, and the diminished resistance 
Consequent thereon. The dip increases 
as the resistance to it diminishes. And 
further, the attractive power seated in 


* The waters of the ocean under the influence of 
the earth’s centrifugal force are known to be greatly 
elevated at the equator. That seems to be the 
power which obeyed the Almighty hat, “ let the 
waters under the heaven be gathered together.” 
This appears to be the power which first established 
and still maintains the level of the sea. 


the earth which causes the needle to 
dip, combined with this distribution of 
the atmosphere will give to the needle a 
general polarity. It must necessarily 
point in the direction where it meets the 
least resistance. 

These facts are submitted as evidence 
of an atmospherical accumulation and 
density at the equator. And proof of 
the extreme intensity of the solar light 
in the equatorial regions is unnecessary, 
that being a fact well known and univer- 
sally admitted. We have then such an 
arrangement of atmosphere and solar 
light as proportions the degree of Bolat 
heat at any given place to the intensity 
of the light and the density of the at- 
mosphere at that place, and as gives* 
just such a distribution of natural heat 
as, (with the exception of the anomalies 
presented by the Hymalayas) is found 
to exist. According to this theory it 
would be greatest and ascend highest 
within the tropics where the light is 
most intense and the atmospheric accu- 
mulation and density are greatest ; and 
from thence its elevation would decline 
and its intensity decrease towards the 
poles. And this is the order we find in 
nature, there is the greatest heat, attain- 
ing the highest elevation, within the 
tropics ; which (with the exception re- 
ferred to) from thence gradually de- 
clines, and decreases in intensity, towards 
the poles. 

The anomalies of the Hymalayas may, 
perhaps, be adduced as subversive of the 
theory here advanced ; those anomalies, 
however, appear rather to strengthen 
than to weaken this theory. They are 
of that class of exceptions which prove 
the rule. This range of mountains, si- 
tuate between 28° and 36° N. lat., ex- 
tends in one continuous chain from 
97° to 67° E. long., a distance, including 
sinuosities, of about 2,000 miles, pre- 
senting, throughout that immense range, 
a barrier towards the north of the mean 
height of 17,000 feet. And this is but 
the average elevation of the ridge, from 
which rise numerous lofty peaks, some 
of which attain upwards of 26,000 feet, 
and few of which rise less than 20.000 
feet, above the level of the sea. On some 
parts of these mountains, the inferior 
line of perpetual congelation does not 
descend lower than 17,000 feet above the 
level of the sea; whereas the inferior 
line of perpetual congelation at the equa- 
tor, is only 15,500 or 15,700 feet above 
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that level. But the most remarkable, 
and to our purpose by far the most im- 
portant, of these anomalies is, that the 
heat, and the inferior line of perpetual 
congelation, appear to attain a much 
higher elevation on the northern than on 
the southern side of the Hymalayas ; at 
least this inference fairly may be drawn 
from the statement, that “ the extreme 
height of cultivation, on the southern 
slope of these mountains, is 10,000 feet, 
the height of habitation, 9,500. While 
on the northern slope, villages are found 
at 13,000 feet; and cultivation at 13,600 
feet.” Now, the earth’s rotation and 
centrifugal force, will necessarily cause, 
and at all times keep up, a strong bear- 
ing or pressure of atmosphere from the 
poles towards the equator, which coming 
m contact with these mountains, will 
rush up, or be forced up, by its own mo- 
mentum, to a considerable elevation 
against the northern side. And thus it 
will compress and condense itself, and 
produce the anomaly of the inferior con- 
gelation line attaining a higher elevation 
on the northern than on the southern 
side. 

With regard to heat from compression 
of air, it is well ascertained that the tem- 
perature or action of atmospheric air is 
proportioned to its density, increasing 
where the density increases, and dimi- 
nishing where it diminishes; and that 
its density is increased by compression, 
whether the compression be by mecha- 
nical means, or by the superincumbent 
weight of the atmosphere itself. Hence 
the reason why the temperature or action 
of the atmosphere diminishes as we 
ascend from the earth’s surface. Air, by 
sudden compression, is made to ignite 
combustible substances. The tempera- 
ture at the bottom of deep mines is greater 
than at the top. The deeper the mine, 
the greater the heat. The heat gradually 
increases with the depth. This is caused 
by the superincumbent pressure of the 
column or air which descends the pit. 
Proceeding from the poles to the equa- 
tor, the temperature of the atmosphere 
increases. Ascending from the earth’s 
surface, it decreases. We know that the 
density of the atmosphere decreases as 
we ascend from the earth’s surface, and 
we have seen that it increases as we ap- 
proach the equator. 

By compression air also gives light, or 
becomes light. The heat andjlight from 


collision are caused by the compression 
of air in the pores of the substances. 
All solid substances immersed in air 
must become thoroughly saturated with 
air. If they were so immersed in water, 
which is a much less subtile fluid, it 
would penetrate and saturate them. It 
would so saturate wood, iron, stone, or 
almost any other substance. It is evi- 
dent, then, that the violent collision of 
substances mu9t cause a sudden com- 
pression of air in the parts coming in 
contact, which is greater or less accord- 
ing to the flexibility of the substances 
used. Stone and iron in collision, being 
rigid substances, give out sparks. The 
ordinary kinds of wood, being softer and 
more pliable, do not. It is a difficult 
operation to give one proof of these 
views which is desirable, namely, the 
collision of substances in vacuo. It is 
not an easy matter to maintain a vacuum 
for such a length of time, as to allow an 
experiment like this to be properly made. 
In order to try the experiment satisfac- 
torily, the substances to be struck should 
lay for some time previously in vacuo, in 
order to extract the air out of them. 
Another, and a better proof, is to strike 
the substances in water, which not only 
displaces the air from the outward sur- 
face, but in some degree follows it into 
its retreats, the pores of the substances, 
and drives it out. This will give con- 
vincing evidence that neither light nor 
heat can be obtained by collision, in the 
absence of air. 

Heat from friction is caused by the 
compression of air in the pores of solid 
substances; the compression being ef- 
fected by the action of the substances in 
air. The axles of machinery would not 
heat, if the air could be excluded from 
them Perhaps the nearest approach to 
a perfect exclusion is to make the axles 
run in liquids. By friction, in air, sub- 
stances may be heated red hot ; but they 
can neither be heated red hot, nor heated 
in any considerable degree, nor, I think, 
heated at all, in water, because the air is 
excluded from them. 

The light arising from collision and 
friction, also affords evidence that atmo- 
spheric air, under some modifications, 
gives light, or becomes light ; and atmo- 
spheric air, being also (as no doubt it is) 
the fluid which produces dissolution in 
all cases of combustion, and which, mo* 
dified in the process of combustion, be- 
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NOTES AND NOTICES, 


comes flame and gives light, we have 
hence good reason for believing, that all 
artificial lights are but modifications of 
atmosperic air. I am, Sir, 

Yours, with much respect, 

W. 


NOTES AND NOTICES. 

. Death of Joseph Lancaster , — This celebrated in. 
dividual, founder of the Lancastrian system of 
education, died at Williamsburg, near New York, 
on the 24th instant, in consequence of his being run 
over the previous day. He was in his 61st year. 

• Iron Steam Ship for America. — The British and 
American Steam Navigation Company have this 
week contracted with Mr. John Laird, of Liverpool, 
(the builder of the iron steam vessel Rainbow, be. 
longing to the General Steam Navigation Company)) 
for an iron steam ship of 1,200 tons, to be called 
the Atalanta , and intended to run between this 
country and the United States, in conjunction with 
the British Queen and the President. From the 
experience Mr. Laird has had in this description of 
naval architecture, and the speed he has already 
attained in the vessels he has built, those well able 
to form an opinion on the subject, confidently pre- 
dict that this vessel will reduce to ten days the 
average passage between Liverpool and New York. 

Sulphur. — M. Maravigno, the Professor of Che- 
mistry in the University of Catania, who possesses 
a very numerous collection of the crystallized sul- 
phur of Sicily, refers the formation of this substance 
to the period of secondary rocks. He disputes the 
assertions of Professor Gemellaro, who pretends 
that sulphur owes its origin to the decomposition of 
mollusca, an assertion which has been reproduced 
in Germany by Professor Leonhard, of Heidelberg. 
He thinks, that, whilst the secondary formations 
were being deposited, the currents of acid hydro- 
sulphuric gas, from the interior of the earth, came 
-in contact with the blue marl, held in suspension 
in water, and that the acid, in decomposing, pro- 
duced deposits of sulphur, which are still found 
'mingled with the marl. He notices the deplorable 
system still used in Sicily for extracting sulphur, 
f in which he says that 17 parts are lost out of 18. 

' He then describs the ditferent forms which the 
crystals present, the first of which has been dis- 
. covered by him : it is that of a straight rectangular 
prism, the solid angles of which are truncated, and 
• replaced by triangular facets. — Athenaeum. 

Savory* s Clock. — Sir, —As no notice has been 
taken of a mistake in Nautilus’s last paragraph 
(page 102), allow me to direct his attention to it. 
He says “ It is evident there would be no difficulty 
in affixing a light index at the back of the trans- 
parent dial, &c.” — thus having “ two indices as in 
an ordinary clock, one for hours, the other for mi- 
nutes.” Now, “ it is esident ” th^ he is in error, 
forgetting, that as the arbor of the hour-hand is to 
be fixed to the transparent dial, therefore the works 
must be carried round it ; consequently, at the ex- 
iration of an hour the framework of the watch will 
ave made 1-1 2th of a revolution round the arbor 
of the hour-hand. Now, in the same time, the mi. 
nute-hand arbor has made one revolution to the 
frame of the watch , which frame having mad e 
l-12th of a revolution .to the fixed dial, it follows 
that the minute-hand will be five minutes in ad- 


vance of the time. To correct this, it will be ne- 
cessary that the motion between the two hands 
should be as 1 to 11, instead of 1 to 12th, which can 
be effected by making 88 teeth on the great wheel 
(instead of 96) working into a pinion of eight leaves. 

I am, Sir, & c. a 

St. Pancras, Dec. 5, 1838. 

Steam Navigation to India . — The Indian Steam 
Ship Company have announced that their first ves- 
sel, the India, will be launched on the 3rd of Ja- 
nuary next, and be ready to take in stores in the 
Thames by the middle of April. The vessel is build- 
ing by Messrs. Scott and Sons, and the engines by 
Messrs. Scott and Sinclair of Greenock ; she is of 
1,200 tons burthen, with accommodation for 80 cabin 
passengers, and 400 tons of goods. She is pro- 
vided with a safety apparatus (against boiler burst- 
ing, we presume), and built with two strong bulk- 
heads of plate iron across the engine-room, in order 
to confine accidental fire, and prevent a leak sprung 
in one division from spreading to another. It is 
also announced, that another vessel of 1,500 tons 
burthen is on the stocks, and that a third will be 
ready within eighteen months, and that three more 
are about to be commenced. With this number of 
vessels, it is expected that twelve voyages out and 
twelve voyages home will be performed in each 
year, allowing fifty-five days to accomplish the 
distance from Plymouth to Calcutta, by the Cape 
of Good Hope. 

Steam-vessel Inspectors . — At a late meeting of 
the Town Council of Edinburgh, a letter was read 
from Mr. John Cook, W. S., of Moray Place, con- 
taining some suggestions for carrying into imme- 
diate operation the principle of an Inspector of 
Steam-boats. The plan proposed by Mr. Cook 
is this— 1st, That the Council should appoint 
a Committee for' this business. 2nd, That the 
Committee should appoint an Inspector of Steam 
-boats. 3rd, That the Committee should in- 
timate to all the Proprietors and Captains of Steam- 
boats sailing from Leith, Newhaven, and Gran ton, 
that their lmspector will inspect such vessels ; and 
that the proprietors of each vessel will have to pay 
the cost of the inspection. 4th, That the Com- 
mittee, after receiving the report from their In- 
spector, should publish a list of the steam-vessels 
which they approve of and consider safe, as well as 
a list of them which they do not consider seaworthy 
and the names of those the owners of which decline 
to permit them to be inspected, that the public may 
know what they are about. And, 5th, That the in- 
spector should be renewed as often as the Committee 
should think fit.— Some of the members of Council 
expressed doubts whether they had the power to 
adopt the recommendation of Mr. Cook, and others 
thought that it might be a very good subject for the 
Council to petition Parliament upon. In the mean 
time, however, the letter was ordered to lie on the 
table. 

Metropolitan Railway Map . — On Saturday next, 
15th December will be published vol. xxix. of 
.the Mechanics* Magazine, price 8s. 6d., illustrated 
with a Railway Map of the Metropolis, taking in a 
radius of 15 miles from the Post-o.f ce. The limits 
of the two-penny and threepenny post deliveries 
are also shown in the Map. The Metropolitan Rail- 
way Map alone, stitched in a wrapper, price 6d., 
and on fine paper, coloured, Is. The Supplement 
to vol. xxix, price 6rf. 

The Railway Map of England and Wales contU 
nues on sale, in a neat wrapper, price 6d. j and on 
fine paper, coloured, price Is. 
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hraale’s patent ship and house 
pump. 

Sir, — Perceiving that one of the cor- 
respondents of your highly valuable 
miscellany (No. 767,) has drawn your 
attention, and also that of your nume- 
rous readers, to “Hearle’s patent ship 
cmd house pump,” I beg leave to for- 
ward you a sketch of the same, with a 
tew explanatory notes, that its peculia- 
rities may be the better understood. 

I am. Sir, your obedient servant, 

John Mare. 

Foundry, Plymouth, July 31, 1838. 

Description of engravings in the front 
page. — A, the arbor, working through 
two stuffing boxes, carrying, on the mid- 
dle of its length, a lever or beam, to the 
ends of which are attached the bucket 
rods in the usual way. 

B B, The handles, fitting on the square 
end of tne arbor, at A, meeting at B. 

C, the air-vessel, containing the two 
cylinders. 

D D, plugs, remoyeable at pleasure 

S or attaching iif their stead the suction 
lose. 

F, plug, removeable at pleasure to in- 
troduce water into the engine, when, if 
by laying by unused, the bucket leathers, 
&c., may have become dry. 

G G, openings, cast for the reception 
of the wooden handles, to be used when 
parrying the engine wherever it may be 
reauirea. 

This engine, it will be readily seen, 
does not, like the usual fire-engines, 
where the plunger is used, fill the cylin- 
der, to force back the large body of water 
to be delivered. Therefore, the water 
does not pass through those multiplied 
tortuous windings of a plunger-pump, 
which materially increases the amount 
of friction, and consequently of labour 
also ; this being a simple lift and force 
pump, and, by reason of its being com- 
pletely enclosed within the air-vessel, it 
is at once exceedingly portable, and placed 
beyond the reach of accident or design 
to interfere with its efficiency. 

The ease, also, with which it is worked, 
on account of the amount of friction be- 
ing reduced to the minimum, and the 
large quantity of water delivered, has 
united to obtain for it the unqualified 
good opinion of all who have had occasion 
to use his pump, for whatever purpose. 

Its portability is no inconsiderable 

feature. 


An engine on the above construction, 
having two 6 J-inch cylinders, weighs but 
four cwt. when complete, and delivers 
about a hogshead of water per minute. 

Directions for using the pump . — The 
pump, c, when required to be used for 
domestic purposes, as a common house 
or lifting pump, for raising water to a 
great height, is to be secured to its situ- 
ation by four iron studs and forelocks, k, 
strongly fixed into stone or wood, in a 
similar manner to the working board, N, 
or cover of case, M, which accompanies 
it. A metal swivel-nut is to be soldered 
to the supply pipe from the well, and 
fixed to one of the screws E, in the 
bed L of the pump ; the ascending pipe, 
if used as a lifting pump, is to be secured 
in the same manner, to the side screws D, 
or top screw F, of the air-vessel, as may 
be most convenient ; particular care 
should be taken that the whole of the 
caps and screws be hove sufficiently to 
keep them air-tight, and that the leather 
washers are all ip their places. Motion 
is given to the axis. A, by the two 
handles, 3 B, (which may be detached 
when needful), having wooden staves 
passing through them at H H, the two 
pumps within the air-vessel, C, are 
worked by levers projecting from the 
axis. A, which is furnished with glands 
or stuffing boxes, P P, easily adjusted. 
The wooden staves employed at H H, 
in working the pumps, are also made use 
of for transporting the engine with great 
readiness, by passing them through G G. 
The engine at all times should be kept 
filled with water, which will keep it in 0 
fit state for use. 

If the pump should be required to be 
used for fire, or other purposes, the 
swivel-nuts of the supply and ascending 
pipes are to be unscrewed, and the pump 
fixed on the working board ; the suction 
hoses to be screwed on to either of the 
screws in the bed, and the delivery hoses 
to either of the screws in the side of the 
container or air-vessel ; — on no account 
is the hose to be fixed to the screw on 
the top, as no compression of the air 
could take place, but should the engine 
not immediately draw its water, the up- 
per cap to be unscrewed, and water 
poured in, which would instantly effect 
the purpose ; the suction hoses, before 
screwed on, should be wetted. 

Should any leakage arise, after long 
use, at the stuffing boxes, in the side of 
the container, ana through which fbe 
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J*lp works, by heaving up the screw a 
few turps the defect will be remedied. 
If the valves at any time require inspec- 
tion, by removing the nuts and screws 
ip the lower part, the bed and container 
will separate, and the whole of the work 
iiqjpjediately be seen; the two metal 
cylinders may be unscrewed from the 
l>ed jf required, two notches being cut 
ip the ppper part of them for that pur- 
pose ; but the lower valves may be re- 
placed without removing the cylinders; 
care should be taken that on screwing 
together either of the flanges, that the 
lead which is placed between them h e 
well set in after the screws are hove 
closely up, in order to make the vessel 
air-tight. When the engine is used for 
pumping water from the shore into casks 
m boats, the leather hoses are to he screw- 
ed on to the engine, and the canvass hoses 
fixed to the leather ones ; in deep water, 
if an oar, or any other buoyant thing, 
be lashed to the swivel-screws of the 
hoses, it will prevent them from sinking. 
If the engine be used for pumping water 
from any part of the ship, the cap on the 
top i$ to be taken off. 

tfearle’s patent engine pump has met 
wifh the most entire approbation of the 
naval authorities, and it has been adopt- 
ed in 35 ships of war, with the names 
of which Mr. Mare, of Plymouth, the 
patentee’s agent, has supplied us, as well 
as in numerous other vessels, whose names 
cannot be ascertained. The testimonials 
pf the various officers, who have either 
been appointed to try the efficiency of 
the engine, or have had opportunities of 
witnessing its operation, are extremely 
satisfactory and decided. C^pt. Lockyer, 
of H. M. S. Stag, even goes so far as to 
say, that “ it ought to be supplied to all 
npep-of-war, as it is available for so many 
purposes.” 


OBJECTIONS TO MR. PENNY’S CANNON 
AND MORTAR COMBINED. 

Sir, — Your invaluable and talented 
correspondent, Mr. Baddeley, gives, in 
your last number, the description of 
“ Mr. Penny’s improved cannon,” in the 
course of which he honours my name 
with favourable mention. In conse- 
quence of this quasi appeal to my opi- 
nion of the merits of Mr. Penny’s sug- 
gestion, I feel in courtesy bound to offer 
a few words on the subject. 

' The idea of Mr. Penny is ingenious, 


and fiis method of connecting and se- 
curing the £wo halves pf his cannon, is 
simple and efficacious, But there is a 
matter to be cpn?idered, which 1 should 
suppose that neither Mr. penny or Mr. 
Baddelev have had any adequate oppor- 
tunity of appreciating ; that is, the won- 
derful effects of the explosion of large 
charges of gunpowder. The fitting parts 
of a musket, or a very small piece of 
cannon, might possibly be ground so 
exactly one into the other, as to prevent 
the entrance of the blast between them, 
but as we increase the calibre, the charge 
increases in the ratio of the cube, and so 
also the effects. There can be no doubt 
but that, after a few rounds (say with a 
24-pounder and 8 lbs- of powder), the 
blast will have, more or less, m^de its 
way between the surfaces of the two 
pieces, — maugre any practicable exact- 
ness of fit, or screwing-up whatever. 
At last, the wear and separation will be- 
come so considerable, that, favoured also 
by the perpendicular abutments offered 
just before the trunnions (f, fig. 1), the 
anterior half of the cannon will be blown 
away. I do pot take into account the 
diminution of strength in the cylinder 
of the piece — and so far aft, too— caused 
by the interruption of continuity ip the 
substance of its parcites. Fire-arms 
have long since been made to load at the 
breech, some of which separate into two 
nieces at about the same point pf Mr* 
Penny’s cannon. That m our days pa- 
tented and improved by Collins, is good, 
but a hundred years old. In 1802, a M. 
Poli, of Paris, produced another, which 
had a deserved “ run.” But the best of 
all that I have seen, is Be van’s, which 
was patented in 1820 or 1821. This { 
have used, both with ball and bird shot, 
and cannot perceive any escape pf ppwer 
from the powder. 

For such duplex pieces as Mr. Penny 
proposes, to be free from the evil J have 
indicated, they must be constructed in 
utter opposition to the axiom of the dia- 
lectitians who say that “om^e mqjus 
contenit minus." Now, taking the breech 
end of Mr. Penny’s cannon tp bp the 
major, it, or its internal cylinder, should 
be contained within the anterior portion 
of cylinder, or the minor. But then we 
lose the varied faculty given to this 
major, upon disjunction, of containing 
a ball or shell, double the diameter of 
that which fits the minor cylinder. In 
fact, were we to reverse the order of the 
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drawing, and suppose the breech and 
charge of powder and ball, as placed in 
the half marked D, then, with a little 
further modification of the connecting 
insertion, should we arrive at the only 
plan upon which the cylinders of bouches 
h feu can be formed of two pieces. 

There may be some convenience in 
separating a bouche h feu into two* pieces, 
to facilitate transport ; but the efficiency 
of such would be very little, if at all, 
diminished, if the anterior half were to 
be lost by the way. The use of solid 
shot, in any branch of warfare, either 
by land or sea, cannot much longer be 
upheld, even by all the prejudice and 
apathy of official routine, or by the sly 
pretended objections put forward by the 
tacticians, who secretly feel and know 
a great portion of their “occupation 
gone/’ or sadly simplified, when shells 
and hollow shot* are horizontally pro- 
jected from ships, batteries, and ramparts, 
in lieu of the “ good old,” comparatively 
inert, solid shot ! 

For the last 'twenty years I have 
preached and written on this important 
substitution, until I am quite tired of it. At 
last, I see that some of the British go- 
vernment war-steamers are provided 
with guns to throw horizontally 68-lbs. 
hollow shot; they should be 100-lbs. 
shells. 

Mr. Penny, or any one else, will find 
that for the attack of an enemy’s ar- 
senals or towns, large shell and carcass- 
rockets far preferable to bomb shells. 
The former lodge in the roofs and upper 
stories of buildings, and set them on fire ; 
the latter are apt to bury themselves in 
the cellars, where they can do but little 
harm. Moreover, a vessel of the smallest 
size can throw fifty of the largest rockets 
for one shell, and that without any 
boucke a feu, or recoil, or strain upon her 
whatever. We shall one day see rockets 
far more generally adopted, than the 
stupid spirit of prejudice has yet allowed 
them to be. In tne field I should like 
to have 1,000 men, with each six six- 
pounder rockets (equal in range and 
power to a six-pounaer cannon shot, be- 
sides the shell and shrapnell capacity) to 
meet 6,000 muskets ! The precision of 
aim is certainly not so great with the 

* Hollow shot is the name given to the smaller 
natures of shells, fired horizontally from long guns 
or carronades, 24, 32, 48, or 68-pounders. The 24- 
pounder, five and a half inches diameter, holds about 
twelve ounces of powder. 


rocket as with the gun ; but, for exam- 

S le, the 6,000 six-pounder rockets can 
e let fly (keeping within three feet of 
the ground) in vollies of 500 or 1,000 
rounds per minute, all concentrated from, 
and towards, any given point, and merely 
by laying the rockets on the ground ! 
If tunes are used, 330 will produce this 
enormous projection ! Now merely to 
move a battery of 330 six-pounder guns 
will require 1,320 horses, and to put 
these guns in line of battle will occupy 
a space of almost three miles. Wherever 
the foot of man can reach, from thence 
may be discharged annihilating vollies of 
rockets, each equal in range, but far su- 
perior in penetration and destructive 
effect, to cannon shot of equal weights. 
The powers of the rocket are as yet un- 
appreciated. It is not a projectile that 
can be used sparingly. Its very nature 
requires abundance — and then it will 
sweep all before it. The advantages of 
large shell-rockets* in naval warfare will 
be enjoyed by those who first have the 
sense to use them. Rockets with coni- 
cal cast-iron heads full of gunpowder, 
weighing from 100 to 1,000 lbs., will be 
discharged from the smallest vessel, with- 
out recoil or shock, or the use of any 
bouche h feu , save a sheet-iron tube or 
trough, weighing, at most, 100 lbs. 
Such projectiles act admirably over the 
water; skimming along the surface; 
rising a few feet only at every touch, 
and finally entering the enemy’s ship 
low in the hull, at the same time that 
large 1,000 or 2,000-pounder rockets are 
projected in duck and drake fashion. I 
will take care that, on the first opportu- 
nity, vollies of my 6, 12, and 24-pounder 
prehensile compound rockets shall be 
sent into the rigging, so that fifty such 
will be simultaneously burning, with 
unextinguishable and undetachable fire, 
throughout the sails, ropes, yards, &c., 
establishing fifty conflagrations, nou- 
rished and maintained by fifty more in 
another minute of time. Each of these 
rockets is equal to a shell of equal 
weight in its penetrating and bursting 
quality, so that such as strike a mast or 
yard will do good service ; but the no- 
velty is in the conflagrating power, which 
no water-engine can extinguish, even 
could it reach it, and the conflagration 
of the best wild-fire (“ carcass composi- 
tion”) yet invented, endures twenty mi- 

* See Meek Mag . vol, xxvili, p. 26ft. 
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nutes, projected to the four points of the 
compass. 

The professional officials have the sim- 
plicity to tell you, that abundant means 
of burning ships, &c., are already known 
to them, — shells, carcasses, red-hot shot, 
Congreve rockets, &c. &c. ; but they 
affect to forget that any fire ex- 
cited in the hull of a ship can easily be 
extinguished if there be any crew on 
board, and they be not all asleep. Their 
water-buckets, swabs, and engines, may 
not extinguish the composition of the 
carcasses, shells, Congreves, &c., but, 
they will put out the fire communicated 
to the timber. But let me send fifty per 
minute of my prehensile rockets into the 
rigging of a man-of-war, a surface of 
15,000 square feet, which I will do 
from a distance of 1,500 yards, and we 
shall see how the gentlemen of the navy 
will stop the flames, before sails, ropes, 
yards, and masts are all burnt out. Oh ! 
but we will steep our sails in alum, say 
they. Good ; but then you must not let 
it rain upon them to wash it out. And 
what will you do to your ropes, saturated 
with tar, on each of which a burning 
“ devil” will be irremoveably fixed ? We 
will have our sails of woollen, and our 
ropes of iron wire, chain, &c. I have 
pointed out a far cheaper remedy than 
that, upon my offering these same rockets, 
the screw-popeller (now patented by 
Captain Ericsson), my spiral percussion 
shells, shot-proof steam-ship, and a dozen 
other novelties, to the Lord High Admi- 
ral and Admiral Owen, in 1827. But 
his Royal Highness declared that he 
“ would not, for the world, favour the 
introduction of such means ; why, they 
would, for a time, put the weak upon a 
level with the strong ! We are the strong 
at sea, and need no such expedients.” 
u But,” said I, u your Royal Highness 
may one day think it expedient to pre- 
vent “ the weak ” from being possessed of 
them.” Alas ! “ a wink is as good as a 
nod to a blind horse.” So I was politely 
bowed out of the august presence, with 
my propeller, paddle-wheel, shells, and 
rockets under my arm ! 

Many plans for burning or destroying 
ships have been suggested, by imagina- 
tive fire-side inventors. Many unau- 
’ thenticated, unintelligible stories are tcld 
of the "Greek fire,” of that of Dupres, 
under Louis XV. Much was said of 
Fulton’s torpedos, and the catamarans 
used with such ill success by the English 


at Boulogne, in 1803. Sub-marine boats 
were to attach copper globes, full of gun- 
powder, to the bottom of an enemy’s 
ship. Colonels Paixhans and Ravicchio 
were to send a powder-boat against the 
enemy, propelled by large rockets acting 
on the water ; but all these contrivances, 
however good if they could be applied 
to the object to be acted upon, can only 
be compared, in reality, to the well- 
known plan of catching birds by putting 
salt upon their tails. But I have ex- 
tended this letter to an inconvenient 
length, so will conclude by repeating the 
remark of one of our present Lords of 
the Admiralty, who, after examining the 
construction, and seeing the conflagrating 
action of one of my prehensile rockets, 
exclaimed, — " There is an end to sailing 
vessels, if attacked hy these. No ship of 
the present rig can stand against any 
enemy provided with these rockets /” And 
yet, no further notice is taken of the 
matter ! 

I have the honour to be. Sir, 

Your obedient servant, 

F. Maceroni. 

Dec. 1, 1838. 


TRIGONOMETRICAL QUESTION AND 
SOLUTION — CONJUNCTION OP THE 
PLANETS. 

Sir, — In vol. xv, page 333, I gave a 
demonstration of a mathematical ques- 
tion, from which I deduced four theo- 
rems, which form the basis of analytical 
trigonometry; by some alterations in the 
diagram I find that these important 
theorems may be obtained in a much 
simpler way. 





Let B E and E C be any two arches 
of a circle, whose centre is A. Join A C, 
A E, A B, and draw E D perpendicular 
to A B, A C, then the four points A, D, 
E, F, are in the circumference of a c ircle 
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of whifcli A E is a diameter ; draw the 
diameter F D, intersecting A E in O; 
join F A N, N D, N E, and dfaW 
C G perpendicular to A B. By com- 
paring the triangles A C G, T N B, 
we find C 6 * F I), and A G = N 
D; also A N E F is evidently a rec- 
tangle A F = N E, and A N = 
F E, calling the arc B E = A, E C= B. 

B C = A-f B. Let A E, the tadius 
of the citcle B E C= unity. Then, E D* 
E F, and C G, are the sines of the arcs 
B E, E G, B Ci and A D, A F, A G are 
their Cosines ; also because, A D E F is 
a quadrilateral inscribed in a circle A E, 
FD = ED. AF-fTE, A D. But T D 
— C G and A E = 1 ; hence sin. (A-f B) 
= sin. A cos. B -h Cos. A, sin. B. In 
the same way We obtain from the qua- 
drilateral A N D E» CoS. (A-f-B) = cos. 

A. cos, B^-sin. A sift. B. 

Or, by assuming the arc BC = A, 
CE==B.\ B E = A-— B. Then in the 
quadrilateral F N O E, by a similar pro- 
cess we obtain sin. (A— B) = siri. A, cos. 

B, — coS. A iih. B. 

Lastly, in the quadrilateral A N D F, 
cos. (A — B) — sm. A. sin. B -f- cos. A. 
cos. B. The writers on anyletical trigo- 
nometry, assume the sine of an arc from 
0 to 180° affirmative, but negative from 
180° to 360°, also the cosine affirmative 
from 0 to 90°, negative from 90° to 
^270°, ahd positive from 270° to 360°. 
Frojri this seeming arbitrary notation, 
if E d is greater than 90°, but B C 
lesS than x80°, then sin (A -f- B) = 
cos. A, sin. B, — sin. B, cos. A. Now 
this change in the value of sin. (A-f-B) 
is at once 1 attained by making a corres- 
ponding change in the diagram; and 
then it will be found that the quadrila- 
teral first made use of, instead of hav- 
ing T D and E A, for its diagonals, and 
AD, DE, ET, TA for the sides ; the 
diagonals become AD, T E, and the 
four sides A F, T D, D E, A E. Then, 
from geometrical principles, We have, 
sin. (A-f-B) = cos. A. sin. B, — sin. A, 
cos. B. In the same way all the changes 
that can occur irt the values of sin. (A-f 
B), sin. (A — B), cos. (A-fB) shows cos. 
(A— B) may be made out from geometri- 
cal principles without any aid from al- 
ebra. I may here ada, that in the 
igber analysis, si knowledge of analyti- 
cal trigonometry is indispensable, and 
particularly so in physical astronomy. 

Jta speaking Of astronomy, 1 am in- 
clined tO think, Kihcktven has made a 


slip ih his last article. Hfe fiiifKi that T $ 
— t x, or T : t : x : y. Now, suppose T iS 
a mean tropical period of the earth, stud t 
that of a planet, a? the precession of the 
equinox ial points of the earth for the trade 
T, then p°must be understood tobe the pre- 
cession of the equinoxial points of the 
earth for the time t ; by some oversight 
Kinclavcn has supposed that p is the 
precession Of the equinoxial points of the 
planet whose tropical period is t. Nbw, 
Oft the supposition of uniform circular 
motion, also that the precession of the 
equinoxial points Of the earth are in pro- 
portion to the times, theft thSre can be 

no doubt, but that “ Ip ^ 

may, however, be remarked, that neither 
of these expressions gives the true syno- 
dic for any given revolution. Thus cd- 
culating tne synodic period of the moon, 
P and p being the periodicd and tropi- 
cal periods of the earth, we find it to be 
29 d . 12 6 . 40 m . 3*. This period not 
true for any single synodic ppriod of the 
moon, it may be two or three hours above 
or below some true synodic periods of 
the moon. It is, however, the average 
period of a great many true synodic pe- 
riods, the same observations apply to the 
planets ; nor is it true that the preces- 
sion of the equinox id points are in pro- 
portion to tne times; thus, when we 
say 50". 1 is the precession of the equi- 
noxial points of the earth, this is hot 
true, for any particular tropicd period, 
but the average precession of a great 
many. With regard to Mr. Utting’s 
period of conjunction of all the planets 
and satellites, it Is all nonsense, halande 
has computed that, it requires no less 
than seventeen millions of millions of 
years to separate the epochs of contem- 
poraneous conjunctions of the six great 
planets ! 

I am, Mr. Editor, yours, &c. 

George Scott. 

11, York-Buildings, Nov. 15, 1 888. 

SIR JAMBS ANDERSON’S STfcAJl- 
BOILER AND CARRIAGE. 

Sir, — Being desirous of knowing 
something with respect to the portabi- 
litp and usrful effect of Sir J. Anderson’s 
forthcoming boiler, I made application 
to miy friend, your correspondent, 
i( Scrutator,” who* is .a user and ma- 
nufacturer of boilefs and Strain-engines 
bf forty years’ practice, enclosing him the 
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drawing And description of the boiler 
in your Magazine, No. 77 5, of June 
16th, 1838. The following are his obser- 
vations, which, if you think worth a 
place in your valuable publication, are 
at your service. 

I am. Sir, veTy respectfully, yours, 

T. T. 

Sir, — t have carefully examined the 
engraving and description you sent me, 
of Sir J. Anderson’s boiler. 

It appears to contain about 750 feet 
superficial of boiler plate ; which ought 
not to be less than three-sixteenths of 
an inch thick, even if it is the best char- 
coal plate. 

tong ct. qr. 

This, at 7.5 lb. per square! 

foot, will weigh j 

It is apparent that the mnT 
frames, to Which the plates 1 
are riveted in 3 -inch rows, 
together with the rivets, 
angle-irons, bolts, nuts, 

&c. &c., cannot weigh less 
than the plates; and comes j 

to 

And assuming the steam- H 
chamber, the fire-bars, 
blowing-apparatus, &c., to 
weigh only ............ j 


We have weight of boiler,^ 


2 7 0 


r 2 7 o 


0 6 0 


without water, equal to. 

The water required to fill the 7 
spaces intended, amounts 
to 360 feet superficial : 
Vhich, at 2 inches thick, 
amounts to 60 cubic feet ; 
and which, at the medium 
gravity of 62.5 lb. per 
cubic foot, comes to 3750 
lbs., or, in round num- 
bers, to 


0 0 


> 1 13 0 


Now, in addition to this 1 

weight of J 

There is, besides, the weight 
of the supply tank, and 
its weight of water; the 
pumps, eccentrics, rods, v 
steam-engines, fuel, car- { 
riage-frame, and wheels : 
all of which may fairly be 
rated at 

Making altogether a weighty 


6 13 0 


2 10 0 


9 3 0 


As to such an enormous Weight ever 
being allowed to work on four wheels, 
or even six, on common turnpike-roads, 
if it could do so, appears to be very 
doubtful. The boiler appears to contain 
more flue space than necessary, as the 
farthest part is 60 feet from the fire ; 
therefore, that portion of the water is too 
far off, to be kept in a proper state of 
ebullition, except at the expense of the 
heat abstracted from the water nearer to 
the fire. The boiler appears to have 
about 7 feet of fire-grate, with 18 feet 
of direct impingement ; and nearly 400 
feet of up-and-down flue and side sur- 
face ; one-half of which appears to be of 
very questionable utility, as before ob- 
served. 

In boilers set in, and nearly surround- 
ed by, a mass of brick-work, which, in 
some measure, conserves the heat, we 
usually allow 9 feet of fire and flue sur- 
face per horse power. 

Now, this boiler being, on the outside, 
exposed to the condensing effects of the 
atmosphere, and considering that nearly 
all the caloric would be expended in the 
first 30-feet run of the flame and gas 
from the body of fire, this boiler cannot 
reasonably be rated at more than twelve 
horses power, on account of the very 
great disproportion between the fire- 
grate and flue surfaces which latter, 
rising parallel with the flame and gas, 
instead of being vertical to it (whereby 
its impingement would be greater), is 
the reason why no more power could be 
produced. 

All the power from this boiler would, 
therefore, be required (as a locomotive 
on common roads) to move itself and 
carriage ; leaving nothing for the prO- 

E ulsion of waggons, or any other ve- 
icles. 

I am. Sir, your most obedient, 
Scrutator. 

Dec. 8, 1838. 


ON ROTARY STEAM-ENGINES. 

Sir, — The plan for constructing a ro- 
tary engine, which you did me the fa- 
vour of inserting in No. 728, Vol. 27, 
was one of two I have in my posseSsioU; 
my reason for not sending both was, be- 
cause the one appeared to me better 
suited for the purpose ; the other plan 
was of working the slides in a fixed cy- 
linder, having a centre wheel revolving 
with them, and these slides alternately 
acted upon by means of the guides. 
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Some time since I had a model of a 
rotary engine in the Adelaide Gallery, 
with the drawing ; the slides in this were 
placed within a centre wheel, similar to 
one patented by Messrs. Bramah and 
Richardson; excepting this, that the 
former had a fixed guide, or tappet, act- 
ing upon the projecting arms of the re- 
volving slides, instead of pressing conti- 
nually upon the inner circumference of 
the cylinder chamber ; this, and the fore- 
going plan, 1 abandoned, for the follow- 
ing reasons : — 

1. Because of the great friction pro- 
duced by the circumference of the inner 
wheel. 

- 2. Because that the slides, not having 
any support within the chamber of the 
cylinder, were liable to strain. 

3. Because the stress of power rested 
upon the opening through which the 
slides passed. 

4. Because the slides required to be 
packed, which increased the friction. 

5. Because (in the last of the above 
plans) the pin, or roller, struck the guide 
with such abruptness, that it might prove 
destructive to the machinery when in ra- 
pid motion, besides producing an un- 
pleasant concussion and noise. 

I perceive, from your monthly Part 
137, No. 784, that a patent has been ob- 
tained by a Mr. Rowley, of Manchester, 
for a rotary engine, so similar to the 
foregoing, that I cannot refrain from no- 
ticing it, especially as the guides, or 
“ racers,” and the method of using the 
“ pins’' or rollers to run within them, 
are so particularly named. I would beg 
your correspondent, Mr. Evans, to refer 
to No. 728, p. 244, and he will there find 
that these parts are specified as original. 

Now, as I have a slight variation in 
my own plan, not sent you, which, if 
put into practice, might be considered 
an improvement, and which, without the 
use of the guides or “ racers” I cannot 
apply, I would ask — am I to be debarred 
from using them, because of a subse- 
quent patent ? * The plan and arrange- 
ment were given to the public; and I 
consider I have still the privilege of the 
invention, equal to others. 


* The distinctive features of most rotary engines 
are so faintly marked, that it is hazardous to answer 
this question without an attentive examination of 
the two plans. Whether Mr. W. can use the 
‘‘rollers” and “racers” referred to, altogether de- 
pends on the method in which he lias applied them 
to effect bis object. — Ep. W. M, 


The contending opinions, or to the 
effectiveness or non-effectiveness of the 
rotary engines, will, I trust, very soon 
be at an end, and practical results take 
precedence of theoretical suggestions, 
placing their merits beyond the influence 
of conjecture or surmise. The difficulty 
of rendering the different joints steam- 
tight has been stated to be a principal ob- 
jection, as it might very well have been 
20 years since ; hut, I would ask, where 
are all the improvements in mechanical 
science, the correct adjustment of me- 
tallic packing, or the boasted advance 
and perfection of machine making, if 
such is to continue the exclusive plea 
for relinquishing the use of engines, the 
advantage of which is, on many accounts, 
admitted? 

There was a time, in the infancy of 
science, when the power of steam was 
applied without the aid of the recipro- 
cating engine ; and no one can now as- 
sert, that the reciprocating engines will 
alone keep the field ; — an engine having 
few parts, and the arrangement of them 
such as can be easily adjusted to keep it 
steam-tight, being the only requirements 
to bring into competition a rotary engine 
to maintain the rivalship. For, where 
the saving of room or the increasing of 
velocity is an object, there is little chance 
but that the former will give place to the 
latter ; as the power of steam may be 
applied at so small a cost, and used in so 
many ways, where it could not be con- 
veniently arranged upon the reciprocity 
principle. 

I have felt more assured, that the opi- 
nions that the wear and tear to which the 
rotary engines are said would be sub- 
ject, and that the evils arising from this, 
would prove more than equal to anybenefit 
that could possibly arise under every con- 
sideration — are erroneous, from this cir- 
cumstance being continually brought to 
my recollection by the asserted experience 
of those who have engines in use that 
have metallic packing, — viz., that the 
more they are worn, the truer and better 
they work, that this should be a plea, 
therefore, in favour of one and against 
another movement, is a paradox which 
can only have originated in assertions 
made without consideration, and cannot 
hold good for the one more than the 
other. 

In the plan of the model in the Gal- 
lery, the rotary principle produces the re- 
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ciprocating, and, in the old system, the 
reciprocating produces the rotary ; now, 
where the one movement is more required 
than the other, that engine will of course 
be the best suited which gives that mo- 
tion without a needless increase of ma- 
chinery, friction, and expense. Should 
any person be desirous of carrying out 
the principle, with or without the im- 
provement I have before suggested, it 


will afford me much pleasure in satisfy- 
ing their inquiries; at the same time I 
must apologise for so lengthened a paper 
upon the subject. Trusting I have not 
trespassed needlessly. 

I am. Sir, 

Yours respectfully, 

James Woodhouse. 

Pilton, Barnstaple, Dec. 1, 1838. 


SETTING OUT CURVES ON RAILWAYS. 



Sir, — Permit me, through the medium 
of your Journal, to call the attention of 
engineers on railways to the very erro- 
neous method many of them adopt in 
setting out the curves, which, if intend- 
ed to be segments of circular arcs — ought 
certainly to be so. 

Of course it must be generally known, 
from the great radii of even the least of the 
curves on railways — it would be imprac- 
ticable to strike them as in the usual 
manner from a fixed centre ; but from 
the known relation between the sine and 
versed sine of an arc, the same object may 
be simply and expeditiously effected ; 
— for instance, let A T be a tangent to 
the required curve at the point A. Upon 
A T measure off any convenient length, 
A B, and from B draw B C perpendicu- 
lar to A B = to the versed sine of an arc, 
whose sine is equal to A B, the point C 
is the locus of the curve at that point ; 
for it is obvious, that AB = CD the 
sine of the arc A C ; and B C = A D its 
versed sine ; and this operation may be 
pursued to any convenient distance by 
continually increasing the sine ana 
versed sine, thereby obtaining so many 


more points in the curve required. 
The formula for determining the versed 
sine A D is of easy ap plication, viz. A D 
= Rad — VRad 2 — sin 2 . And, moreover, 
since the curvatures of circles vary in- 
versely as their radii, when we have the 
versea sine of one arc, we may easily ob- 
tain the versed sine of arcs of any radii 
without even the repetition of the above 
formula. Now, however simple this 
process may appear, many, in endeavour- 
ing to arrive at a higher degree of sim- 
plicity, adopt the following inaccurate 
method, by which the curves are any 
thing but what they are intended to be, 
and this I will endeavour to show : — 
Let A C E be the proposed circular 
arc of a given radius, A T its tangent at 
the point A. Upon A T is taken any part 
A B, and from B is drawn B C B— 
/ A B 2 \ perpendicular to A B, then the 
\ diam. / chord A C is produced to G, 
making C G = to A B, and from G is drawn 
the perpendicular G E~=? 2 B C, ami the 
points A, C, E, are assumed as being in 
the circumference of the same circle, and 
other points in the circumference are 
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fpund by producing the chord C E in 
the same manner as was before done 
with the chord A C, and drawing new 
perpendiculars each = to 2 B C. 

Now it may easily be proved, that not 
only the data by which the value of B C 
is assumed are incorrect, but that the 
curte thus determined is very far from 
being circular, on the contrary, one m 
which the radius of curvature is con- 
tinually increasing. 

Produce B C to K, and draw F E pa- 
rallel to B K, join C H, A E and C E. 

1st, It is evident that A B 2 . . 

diam. JSTW “ “ 0t 
equal to B C or A D, for (Cor. 8th 
Euc. 6th). 

AH: AC::AC:AD 
/. A D X A H = A C 2 

ADorBC- AC 1 And AC 
A H 


is greater than A B, being thehypothenuse 
of the right angled A ABC. However, 
here the error is very trifling, if the sine 
be small in comparison with the rad. ; 
but strictly speaking, it is incorrect, and 
in circles of small radii would be serious. 

2ndly, Where G E is assumed to be= 
to 2 B C is decidedly wrong. For (Euc. 
32nd 3rd b.)< BAC = < AEC; but 
in A GCE the < G C E = two inte- 
nor and opposite angles CAE and C E A 
(Euc. 32nd, lstb.) .*. ZGCE=ZBAE. 
Now the two A 8 B A K, G C E are si- 
milar and equal ; wherefore, (Euc. 26th, 
ISt b.) G E = B K. Again, since in A 
A F E, C K is parallel to F E A F : A C 
: : F E: C K (Euc. 2nd, b. 6th); but A F is 
lSS8 than 2 A C .*. F E is less than 2 C K 
—much more than is G E or its — B Kless 
than 2 C K (since F E is the hyh. of 
the right angled A GFE). And as 
B K is divided into two parts B C, C K, 
if the whole B Kbe much less than twice 
bnei portion C K, it evidently must be 
much greater than twice the other B C 
.*. B K or G E is much more than 2 B C ; 
therefore, admitting the locus of the 
point C to be on the circumference of a 
fcircle of the given radius, the point E is 
not, if E is made = to 2 B C — Q. E. D. 

Trusting that this communication may 
not be without interest to some of your 
readers, I beg to subscribe myself. Sir, 
yours faithfully, 

A. 

Oct. 5, 1838. 


REMARKS ON TH& LATE ACCIDENT 
IN ST. MICHAEL’S CHURCH, CORN- 
HILL. — FURTHER EXPERIMENTS 
WITH HARPER AND JOYCES CHAR- 
COAL STOVES. 

“ This is the patent age of new inventions 
For killing bodies, and for saving souls, 
All propagated with the best intentions*” 
Byron. 

Sir, — In our uncertain climate, artifi- 
cial warmth is an indispensable comfort 
of life, and various methods are conti- 
nually resorted to for obtaining it. The 
extravagant cost of fuel in most parts of 
our island, renders due economy of heat, 
and its several sources, a subject of para- 
mount importance. In seeking with too 
much eagerness after this object, it too 
often, unfortunately, happens that an- 
other circumstance, equally essential to 
our health and comfort, is altogether lost 
sight of, — viz., pure aud wholesome air. 

Our forefathers, of the last two cen- 
turies at least, were feelingly alive to the 
importance of perfect ventilation, both 
in their streets and houses ; but there 
exists a very strong disposition at the 
present time to disregard their wise ad- 
monitions on this head, confirmed as 
they are by all subsequent experience, 
and human life must be sacrificed “ to 
save two-pennyworth of fuel per diem” 
The opinion of Dr. Ure upon the mo- 
dem innovations in “ domestic warming 
stoves,” inserted at page 127 of joni 
798th Number, is deserving of the ut- 
most attention ; the pernicious, and 
slowly fatal effects of “ mephitic stoves” 
(of all kinds) is ably pointed out, and a 
sufficient caution given against the evil 
consequences of over-heated and unven- 
tilated apartments. 

The late lamentable catastrophe in St. 
Michael’s church seems likely to direct 
a proper degree of attention to the sub- 
ject of ventilation, and to the avoiding of 
stoves and fuel, liable to be productive 
of so mtich mischief. Under all the cir- 
cumstances of the case, I apprehend the 
verdict of the coroner’s inquest on the 
body of James Trickey — (“poor fellow! 
his was an untoward fate,”) — must be 
considered satisfactory and just ; though, 
certainly, not quite in accordance with 
the weight of evidence brought forward 
by Messrs. Harper and Co. The jury 
happened to be sufficiently well-informed 
to see through the misrepresentations 
made to them, and mainly supported by 
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what you have very property designated 
as “ one-sided experiments." There can 
be little doubt in the mind of any re- 
flecting person, that if poor Trickey had 
remained in an erect position, either 
sitting or standing, he would have suf- 
fered little or no inconvenience, from the 
noxious effluvia of the burning charcoal. 
But there is every reason to believe, in 
fact, the medical evidence proves as much, 
that he was seized with an attack of apo- 
plexy — to which, from his full habit of 
body, he might have been considered 
exceedingly liable — and fell prostrate 
upon the pavement of the church* when 
he instantly became immersed in a stra- 
tum of carbonic acid gas, which quickly 
completed the work of death. 

In consideration of the evidence given 
by Dr. Golding Bird and Mr. Blenk- 
harne, I Have been informed that one of 
the gentlemen who was present at the 
inquest, has since performed several ex- 
periments with Harper and Joyce’s pa- 
tent prepared charcoal in one of their 
stoves, and he has found, that although 
he was in no way inconvenienced by the 
effluvia proceeding from it while burn- 
ing, yet, on placing some small birds on 
the floor of the apartment they were very 
soon suffocated. A favourite dog had 
also very nearly fallen a victim to the 
experiment, aha if was a considerable 
time after being taken out of the room 
that he recovered his Usual faculties; 
fully proving the existence of carbonic 
acia gas, in Considerable quantity, upon 
the floor of tne aparttdent. 

It is most disgraceful to the age in which 
we live, and derogatory to the character 
of real science* that men should be found, 
eminent for the supposed extent of their 
learning, and yet base enough to sacrifice 
“ the truth bf science" at the shrine of 
friendship or of interest. It appears to 
me, that persons of this class too often 
imagine that their office, like that of 
members of the legal profession, is to 
take up and stoutly maintain whichever 
• side of the question they are hired to 
defend ; to Stipply opinions “ to order," 
with experiments “ to match," and so to 
mistify and quibble, or to conceal or 
misrepresent facts, as to make, if needs 
be, “ the worse appear the better cause." 

In criminal matters, the greater the 
rogue and the more palpable his villainy, 
so much the greater credit is given to the 
pleader who shall get him off “ scot 
free." So if! the wbrld of Science it 


HI 

would seem to Be imagined, that ffce 
clearer the fact and the more incon- 
trovertible the evidence — so much the 
greater praise is due to him who Shall 
most effectually bamboozle his hearers 
and persuade them that black is White in 
spite of the evidence of their senses. I 
have understood that a very strong feel- 
ing of disgust prevailed with respect to 
the evidence of some “men of high 
standing in science’’ upon the melancholy 
inquiry before alluded to, and it has been 
Stated, that had the* jury been sitting 
elsewhere, and not composed of friends 
and neighbours of Mr. Harper, certain 
learned professors would have been put 
to open shame ; but it was feh, that itt 
dealing with them according to their 
deserts* Mr. Harper’s cause would be 
seriously injured, and therefore they were 
permitted to detail experimentsana maker 
statements, at which the veriest tyro ifl 
chemistry knew to be fallacious and un- 
true. 

The idea of a heavy fluid like carbonic 
acid gas, which requires to be heated 
about 250 degrees of Fahrenheit above 
the atmospheric air to acquire the tarrie 
specific gravity , being found at the top 
of a capacious building, the air of which, 
originally at 50°, was only raised 10° in 
twelve hours by the combustion of 49 
pounds of charcoal, is absurd beyond 
credence. 

The tale about the heat descending into 
the vaults beneath the chdrch and ex- 
tracting deleterious vapours from the 
coffins, must have been got up by some 
wag as an excellent satire upon the state- 
ments of the learned professors. With 
quite as much truth, and with more ap- 
parent reason, might it havt been assert- 
ed that, the carbonic acid gas had de- 
scended into the vaults aid suffocated 
the corpses in theit coffins ! 

I remain, Sir, yours, Respectfully, 
Wm. Baddeley. 

London, Dec. 6, 1838. 


MR. PRITCHARd'S ^ MICROSCOPIC 
ILLUSTRATIONS "* 

The microscope is of about the same 
antiquity as the telescope; but until 
within the last twelve years it remained 
an instrument of comparatively small 


* New edition, emended tod enlarged. 1838. 
248 pp. 8 yo h with numerous plates. Whittaker 
tod Co. 
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utility. The achromatic principle which 
was at once adapted to the telescope with 
astonishing success, was productive of 
no such happy results on its first appli- 
cation to the microscope. Swammer- 
dam, Lewenhoek, De Torre, Euler, and 
others, applied themselves with great in- 
dustry to the discovery of some means 
of remedying the defects of spherical and 
chromatic aberration to which the simple 
microscope is subject, but missed the 
way to the object of which they were in 
search, by assuming it for granted that 
the smaller the angle of aperture the 
better. To such an extent was this no- 
tion pushed, that Lewenhoek had lenses 
with a focal length of not more than 
l-700th or 1 -800th part of an inch. To 
the acute, lively, and enthusiastic Dr. 
Goring it was reserved to discover, in 
1827, that the road to perfection lay 
quite in the opposite extreme— that on 
tne number of rays of light which can 
be collected by the object lens from every 
point on the surface of the objects ex- 
amined, depends the efficiency of the 
microscope. And thus, to use the words 
of Dr. Brewster, it has " become quite a 
new instrument ; and promises to be the 
means of disclosing the structure and 
laws of matter, and of making as im- 



Fig. 1. 


portant discoveries in the infinitely mi- 
nute world, as the telescope has done in 
that which is infinitely distant.” 

Dr. Goring’s ablest fellow-labourer 
has undoubtedly been Mr. Pritchard, 
whose numerous contributions to mi- 
croscopic science, both instrumental 
and literary, we have, more than once, 
had occasion to notice with commenda- 
tion in our pages. The volume now be- 
fore us is an “ emended (Query amend- 
ed?) and enlarged edition” of a work 
under the same title, which appeared in 
1829, and helped greatly to make the 
value of Dr. Goring’s discovery known 
to, and duly appreciated by, the scien- 
tific public; but it is an edition so much 
amended and improved as to be, in fact, 
almost an entirely new work. 

As many persons — not unlearned even 
— have been heard to express themselves 
at a loss to understand how it is that an 
increase in the length of aperture is so 
efficacious, we shall take this opportunity 
of extracting the very satisfactory state- 
ment of the sufficient reason here given 
by Mr. Pritchard : — 

** Every one who has considered the sub- 
ject at all, will understand that by a series 
of glasses of different media, aberrations, 
&c. may be corrected, and ' almost entirely 



Fig. 2. 
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dismissed ; bat it is not so readily perceived 
how a compound microscope, having a series 
of glasses, can, with less illumination, give 
a brighter and more vivid picture, with more 
of the detail or minute structure of an ob- 
ject, than can be obtained with greater il- 
lumination, by a single lens. In this par- 
ticular, however, consists the main advantage 
of an achromatic. 

** Let me premise that, in order to render 
any object visible, it is necessary that rays 
of light should proceed from it, either by 
refleetion from its surface, or by transmis- 
sion through it, to the eye. Again, if the 
number of rays be insufficient, the object 
cannot be seen, notwithstanding we employ 
a microscope for the purpose. Bearing this 
in mind, I will endeavour to explain how 
an increase of angular aperture in an object- 
glass, independent of any increase of ‘its 
magnifying power, will admit a greater 
quantity of light from any given point on 
the surface of an object to pass through the 
lens, so as to render the structure of the 
object visible. 

“ Let A and a represent two objects, in all 
respects alike, and let us employ two mi- 
croscopes, of equal magnifying powers, for 
the purpose of viewing them. Suppose that 
we are going to look at some spot on the 
surface of A, or a, which we will imagine to 
be a delicate tissue. By a well-known law 
of light, the rays proceed in right lines, in 
all directions, from this spot, in the man- 
ner shown by the dotted lines in both 
figures. Suppose B B, and b b to be two 
object-glasses, of equal focal lengths ; the 
former a single lens, of the best construc- 
tion, such as was used in the old compound 
microscope, and the latter a lens of the 
newest form, termed an achromatic. Now, 
these object-glasses will form their respec- 
tive images at I, and i, and they will be of 
equal dimensions. But if the number of 
rays proceeding from A, and falling upon 
the single lens B B, is not enough, when 
collected at I, sufficiently to stimulate the 
eye, any minute pore, striae, or other mark- 
ing at A, will not be rendered visible ; 
whilst, from the increase of aperture in the 
achromatic lens, b b, allowing much more 
light from a to fall upon it, and to be trans- 
mitted through it and collected at t, every 
marking, &c. at a, will be clearly repre- 
sented at i ; and the eye, being powerfully 
acted upon by this increase of light, will 
become highly sensible of it. 

“ The angles BAB, and b ab, are the an- 
gles of aperture of the respective object- 
glasses ; and the quantity of light collected 
and transmitted by each will be as the 
squares of B B, and b b, the focal lengths 
being equal. Hence it is that the power of 
a microscope, or that faculty it possesses to 


render the structure of an object visible, 
depends upon the angle of aperture of its 
object-glass, and not upon its magnifying 
power alone. 

“ But it may be supposed, perhaps, from 
this reasoning, that if we throw a greater 
quantity of light upon an object, so that 
more may be collected by the object-glass, 
we shall be the better able to define its 
structure ; which would probably be the 
case if the additional light could be thrown 
only upon those minute parts which we wish 
to examine, and not upon the whole object. 
But as we cannot do this — as the increase 
of illumination cannot be made to increase 
the relative proportions of light which pro- 
ceed from these minute parts, the intended 
advantage will not be derived.” 

Mr. Pritchard mentions a curious 
“ case in point,” to show the obstinacy 
of the ignorance which still prevails, 
among optical instrument-makers, with 
respect to the necessity of applying the 
achromatic principle to the microscope 
as well as telescope : — 

“ I have in my possession, at this mo- 
ment, a triple object-glass, evidently made 
in imitation of one of Mr. Tulley's achro- 
matics. In constructing it, however, the 
optician, a person of great respectability, 
was so unacquainted with what an achro- 
matic is designed to effect, that he actually 
placed a stop behind the lenses ; so that, 
notwithstanding the focal length does not 
exceed half an inch, an angle of aperture 
of only 7 degrees is obtained. This object- 
glass, of course, is inferior to a common 
lens : and hence has originated the errone- 
ous notion that the introduction of achro- 
matics has been no improvement to* mi- 
croscopes.” 

Every one who has a taste for micro- 
scopic investigation, and is desirous of 
having the best instruments for the pur- 
pose, would do well to apply, in future, 
to Mr. Pritchard himself,* whose im- 
proved microscopes and appendages are 
even better than his books upon them. 
It' is a fact here worthy of particular re- 
cord, that the Microscope-gnomeometer , 
invented by Mr. Pritchard to measure 
the angle of aperture of microscopic 
object glasses, has been found of such 
universal utility that it has been not 
only employed for reading off the divi- 
sions in the trigonometrical survey of Ire- 
land, now in progress, but has been 
since used by astronomers for similar 
purposes, in the microscopes attached to 
transit circles; the advantage of which* 


* 162, Fleet-street. 
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fr, that qb^eryptiong cap be read off 
much longer in the twilight of an even- 
ing without artificial illumination — thug 
causing less fatigue to the eye than is 
experienced by looking alternately u at 
objects illuminated by different coloured 
lights.” 

'Much stronger proofs, however, of 
tfyp beneficial effects produced on science 
in general by the new stride tnade in 
jnicjroscopip instrumentation through the 
(fiscovery of Pr. Goring, and its suc- 
cessful applications hy Mr. Pritchard, 
and other less distinguished followers, 
remain behincj. 

The following passages from Mr. 
Pritchard’s “ Introductory Remarks” to 
ty* present volume are extremely strik- 
ing. They presented much that was new 
tp us « and will be fpund, we doubt not, 
to contain much that is equally new to 
jt^e majority of our readers : — 

ft The fact is, that pipce the modern im- 
provements the microscope has undergone, 
it js being brought to the assistance, and is 

the present time farthering the progress, 
of almost every branch of natural science. 

the Geologist it may be said to be a new 
instrument. But wlufc has it not even now 
fejfected for him ? In his study of organic 
lifp and structure, it has unfolded to him 
the precise characters of divers animals and 
plants which inhabited and clothed our 
^Srth in ages which have long passed away. 
Look at the discoveries of Agassiz on the 
fossil creatures of the deep I By a micro- 
scopic investigation of such portions of 
them S s have withstood the destructive power 
of time, namely, their scaly covering, he has 
been able so to group and class them, that 
the characters and habits of the genera be- 
longing to each distinct era are clearly de- 
monstrated. A microscopic examination 
also of the testaceous remains of sundry 
Rntomostraceans found in slate-clay forma- 
tions, now elevated much above the level 
of the sea, prove them to have been at 
some time Qr other imbedded in the waters. 
And the Naturalist may even determine by 
his inspection of the shell, whether the spe- 
cies were the inhabitants of fresh or salt 
water, and consequently whether the strata 
themselves were the indurated beds of the 
gea, or of somp river or lake. 

“ The most perfect animal remains which 
the microscope has disclosed to us, are the 
various loricated Infusoria of the division 
Bacillaria.* These minute creatures are 


* See Mr. Pritchard’s Natural History of Animal- 
cules, p. 09. 


so inconceivably numerous that they covef 
m^ny miles of surface with several feet of 
thickness ; as instanced in the polishing - 
slate an,d rotten-stone of Bohemia. In 
Tuscany whole mountains consist almost en- 
tirely of the silicified shells of these crea- 
tures ; thus combining with each other in 
infinite numbers, to counterbalance, as it 
were, their individual minuteness, and to 
teach the unthinking this useful lesson, that 
Nature, in all her operations, is never em- 
ployed in vain, ana that, what are appa- 
rently her piost insignificant productions, 
fall not beneath the notice of the prqfound- 
est inquirer after truth. 

N “To the botanist the aid of the microscope 
is indispensable. In the invesgation of our 
fossil-flora, what does it pot exhibit to us 1 
How beautiful and delicate is the structure 
of -the envelope of some of the fossil-fruits ; 
those, for instance, of our London clay, 
when’ viewed under this instrument ; and 
how important is it, that, hy Its assistance, 
we can determine with accuracy the natural 
orders, genera, and sometimes the very spe? 
cies of the trees and plants of former 
epochs I flow, beyond all question, is now 
demonstrated the vegetable origin of our 
coal I Preserved within a bituminous lump 
of coal, which has been deposited for thou- 
sands of years deep in the bowels of tlpe 
earth, you may discern not only the wooden 
fibre, its arrangement, and the disposal and 
form pf the medullary rays', but even the 
most delicate of the vegetable organs, sqcb 
as the spiral vessels, and the beautiful ter- 
mination of those vessels l These are as 
distinctly discoverable as in the finest pre- 
arations of a recent plant. And what can 
e more amusing and instructive than the 
examination of the silicified woods, when 
formed into sections no thicker than the 
paper of a bank-note ? Thus rendered per- 
vious to light, the organic st met jure of the 
wood becomes plainly distinguishable. And 
emanating from this, what can be a more 
interesting subject than the inquiry into the 
mode ip which the silicifying process ha$ 
been carried on — by which the constituent 
elements of the inmost and minutest por- 
tions are changed — whilst their form and 
situation and colour remain the same ? Ip 
investigating also that extinct genus of 
plants, the Lepidodendra, a similar idea is 
raised in the mind, as to what must have 
been the particular state of the earth with 
respect to atmosphere and temperature at 
the period of their growth, and what the 
changes which have since taken place, in 
order to bring it to its present condition. 

“ In our physiological inquiries into the 
animal. and vegetable productions of the 
present time, the assistance of the micro* 
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scope is essentially requisite. WJien Dr. 
Harvey made his grand discovery of the 
circulation of the blood, and first lectured 
upop it, in St. Bartholomew’s Hospital, in 
he was ridiculed, and lost his practice, 
through maintaining what was then supposed 
tp be so absurd and wild a theory. The 
idea was suggested to his mind by reflecting 
on the valves of the heart and veins, which 
were evidently so planned as to allow a fluid 
fo pass but one way. All the philosophical 
reasoning, however, of this celebrated man, 
could not establish, what appears to us sq 
plain a truth, until it was evidenced in the 
circulation of cold-blooded animals, by 
means of the microscope^ and thus placed 
beyond a doubt. Discerning, §§ we can do, 
the very forms of the globules of that fluid, 
as they flow through the capillaries from the 
arteries to the veins, in obedience to the 
laws impressed upon them by the Almighty 
Creator — viewing this most sublime pheno- 
menon, by which life itself is diffused 
throughout, and sustained in every part of 
the system — who can resist conviction of the 
great truth ? 

“ Nor is it a matter of less importance in 
a scientific point of view, or less interesting, 
that by the same means we can perceive the 
hbrous structure of the muscles and nerves, 
the form and arrangement of the canals by 
which the internal cavities of the bones are 
Rubricated and nourished, the glandular 
structure of that beautiful and complex ap- 
paratus by which the secretions* are carried 
on — all, and each of these, requiring but 
the aid of one of our improved microscopes 
to render them distinctly visible. Again j 
how admirably developed, by means of the 
microscope, are the curious and complex 
structures of the eyes of insects, the crys- 
talline lenses of those of fish, birds, &c.t, 
and many of the other parts of the visual 
organs. % The eye — that useful and delight- 
ful portion of us which furnishes all the 
endless variety of objects from which we 
derive so great enjoyment — resembles, in its 
peculiar formation and arrangement, an 
achromatic optical instrument. And if we 
descend to the lower classes of animals— 
nay, I would hardly say lower, lest some, 
perhaps, might imagine that in their small 
forms they do not evince as much perfection 
as -is discoverable in beings of a higher 
scale, and have not all the functions which 
are necessary to life as full in operation as 
even man himself — if we enter upon an in- 
vestigation of their minute structures, we 
can determine absolutely nothing without 
the microscope ; and our knowledge of the 

* KouveUes Recbercbes pur la Structure de la 
feau. par M. Brescbet. 

t Philosophical Transactions, 1833, 

i See Ungenbeclcen the Eye. 
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very existence pf many highly-qrganised and 
active creatures is wholly dependent upon it. 

44 Vegetable organography, upon which 
the modern botanist depends so much for 
his systematic arrangement, and with which 
the student is so greatly interested pad 
amused, owes almost its very existence to 
the microscope. This observation will he 
found to apply in an especial manner both 
to the cellular and vascular tissues of plants . 
The membraneous cellules of cellular tissue 
are sometimes not more than 1 -1000th of 
pn inch in diameter ; and those of the ordi- 
nary size are about 1 -200th or 1 -300th. 
How, then, is it possible that we could be- 
come acquainted with their forms and ar- 
rangement, but by the aid of the micro- 
scope ? And so with respect to vascular 
tissue : it is absolutely indispensable toward 
acquiring an accurate knowledge of the 
structure and forms of these membraneous 
tubes, and of the spiral or annular fibres 
which surround them. 

4 ‘ A knowledge of the fructification, if I 
may so express myself, of that numerous 
and curious class of plants, the Acrogens, 
could not be obtained without it ; nor could 
the existence of many of them, such as the 
Fungi, Lichens, Alg®, and some of the 
Musci, be proved. By its powers even the 
ashes of vegetables may be seen to contain 
the decisive characteristics of organic struc- 
ture ; and the long-debated question of the 
antiquarian, as to whether the 4 fine linen of 
Egypt, 7 in the times of the Pharaohs, were 
of linen or cotton fibre, seeing the latter is 
now indigenous to that country, is for ever 
set at rest. 

44 In many of the larger portions of plants, 
such as the cuticle of their leaves, the sto- 
mata, &c., which require but a shallow 
magnifying power to display them, there is 
as great a difference manifested when these 
are viewed under an achromatic microscope, 
or under the old compound, as is percep- 
tible between the most highly-finished 
miniature, where the most delicate features 
and even the down on the skin are correctly 
depicted, and the mere black and white 
profile, where we see but the rude contour 
of the face. Surely, then, as works of art 
merely, instruments which can effect so 
much as this are justly entitled to a due share 
of consideration, even from the most refined 
and polished minds. 77 

Again : — 

44 In the study of crystallography, which 
science may be said to have been for a Jong 
time almost at a stand-still, a very exten- 
sive field of research appears to be now 
opening, by the adaptation of polarized 
light to a microscopic examination of minute 
crystals — thus eliciting a great variety of 
curious and beautiful properties, entirely 
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unknown to the world before. This subject 
being as yet completely in its infancy, it 
would be unfair to expect an elucidation of 
it at the present time. To convey, how- 
ever, some general idea to the reader, of the 
additional degree of interest which attaches 
to the phenomena of crystallization by this 
happy contrivance, it is only necessary to 
state, that we have now displayed to us mi- 
nute crystals, with a brilliancy and richness 
of colouring that is quite inconceivable. 
We see the smallest difference in their thick- 
ness marked by some exquisite change of 
colour ; whilst the beautiftd black cross in 
the circularly arranged crystals of zanthate 
of ammonia, and the cross with the coloured 
rings in the compound of phosphoric acid 
and borate of soda, &c. &c., excite our ad- 
miration beyond all bounds. These newly- 
discovered phenomena, after a patient inves- 
tigation, may lead to results highly interest- 
ing, and of great importance to science/’ 


NOTES AND NOTICES. 

American Locomotives .— The Austrian railway 
from Vienna to Raab in Hungary, the scene of the 
famous battle in which Eugene Beauharnois de- 
feated the Austrians, is now in progress of execu- 
tion. The capital is supplied by the well-known 
Baron Sina, the great Vienna banker, whose name 
is familiar, it is said, to all the oriental world, and 
is thought to belong to one possessed of more 
wealth than all the magicians of the Arabian Nights. 
The Baron, who enjoys such a peculiar fame in the 
East, has lately directed his attention to the west, 
and ordered a number of locomotives for this rail- 
way from America. Some of them have just ar- 
rived at Vienna, and if accounts from that capital 
are to be credited, are “ of quite a peculiar con- 
struction, different from that of the English loco- 
motives, and much more simple and durable.” 
The question of durability had perhaps better be 
left to be decided by experience, to which, however, 
none of the excellencies of the new machines ap- 
pear as yet to have been subjected, as we are told, 
after much warm[praise of their superior advantages, 
that a trial is intended to be made of them as soon 
as convenient. American steam carriages, built by 
Norris, of Philadelphia, have been introduced on 
the Brunswick and Wolfenbuttel Railway, and ap- 
pear to have given great satisfaction. 

American Steamers . — A line of “ grand steamers” 
is about to be established from Bourdeaux to New 
York, but on what plan is not yet precisely known, 
several projects being under consideration. The 
capitalists of Havre are beginning to regret that 
they did not, as was expected, make a beginning, 
but they may console themselves with the reflection, 
that in England, also, the port which was expected 
to take the lead has been thrown completely into the 
back ground. In the notice of the project in the 
French journals, the word “ steamer” is made use 


of as an expression requiring no explanation. It is 
worth while to notice what English words have 
been introduced into the French language of late 
years. “ Steamer,** “ budget,” (that of the Chan- 
cellor of the Exchequer) and “ meeting” (as in 
“ public meeting”), are three that appear to have 
been completely naturalized. To each of them 
there “ hangs a tale.” 

New Mines . — The Pacha of Egypt may find some 
consolation for the loss of his monopoly in general 
speculation forced on him by the treaty between Eng- 
land andTurkey, in the recent discovery of gold mines 
in Upper Egypt, the product of which is reputed to 
have turned out even more rich than was originally 
supposed. A vein of silver, extremely rich, is stated 
to have been discovered at Kdnigsberg, the old ca- 
pital of Prussia. The “ Precurseur,” a journal pub- 
lished at Antwerp, announces a mine of iron ore 
has been lately discovered at Capellen, in the pro- 
vince of Antwerp, of a quality superior to that im- 
ported from England. It is being worked with ac- 
tivity, and some boat loads have already been sent to 
Charleroi. 

New Parchment.— M. Pelouze states, that if a 
piece of paper be plunged into nitric acid at 1-5 of 
density, and left in it a sufficient time for satura- 
tion, say two or three minutes, and immediately 
washed in plenty of water, a species of parchment 
is produced, which is impervious to damp, and is 
extremely combustible ; and that the same change 
takes place in cotton and linen stuffs. They owe 
this property to the Xyloldine, which M. Pelouze 
has found in starch, when treated with nitric acid 
and water. 

Proposed Bill for Taxation of Steam-boat Pas- 
sengers.— The heads of a bill to be brought before 
Parliament has been settled, by which it is proposed, 
that “ all vessels engaged in the conveyance of pas- 
sengers by water, when impelled by any other 
means than sails or manual labour,” shall not be 
employed without a license, apportioned in its 
price to every 100 tons, nor without paying a duty 
“ for and in respect of every passenger, at and after 
the rate of 4d. for every four miles, or fraction of 
four miles .” — Mining Journal. 

Jones's Machine for Moulding Bricks . — The earth 
in its descent, is forced into the moulds by great 
pressure as they pass under the Pug-Mill, and is 
delivered therefrom in perfect bricks upon pallet- 
boards ready to be removed, the whole of which is 
done by the horse attached in the usual mode to 
the Pug-Mill, producing from 1000 to 2000; bricks 
per hour. The earth <dso being moulded with only 
one-half the usual quantity of water will take con- 
siderably less time to dry, consequently there may 
be nearly double the quantity of bricks made upon 
the same space of ground. A machine was at 
work last week on three successive days, at Messrs. 
Webb’s brick-field, near Ball's Pond Church, Is- 
lington, and performed the work admirably. 

Metropolitan Railway Map.-— Published this day, 
vol. xxix. of the Mechanics* Magazine , ‘price 8s. 
6d., illustrated with a Railway Map of the Metro- 

? olis, taking in a distance of 30 miles from the 
ost-office. The limits of the two- penny and three- 
penny post deliveries are also shown in the Map. 
The Metropolitan Railway Map alone, stitched in 
a wrapper, price Gd., and on fine paper, coloured, 
1*. The Supplement to vol. xxix, price Gd. The 
Railway Map of England and Wales continues on 
sale, in a neat wrapper, price 6d.j and on fine 

paper, coloured, price Is. 


fcy British and Foreign Patents taken out with economy and despatch} Specifications r, Disclaimers, and 
Amendments , prepared or revised: Caveats entered ; and generally every Branch of Patent Business 
promptly transacted. A complete list of patents from the earliest period (T5 Car, II. 1675*/ to the pre- 
sent time may be examined. Fee 2s. Gd. ; Clients , gratis . ’ 
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REMARKS ON TIME-PIECES WITHOUT APPARENT MECHANISM. 


SELF-ACTING RAILWAY SWITCHES. 

Sir, — A wish to render less frequent 
one class of accidents to railway trains, 
has induced me to trouble you with the 
following plan; -7- 

Fig. 1 is a pl^n, and fig. 2 a side view. 
The switches B S are connected by a 
bar E jointed to them, carrying a frame 
in its centre, in which the pin* c of the 
crank F works up and down. This 
crank is formed on the end of the shaft 
P, which carries a cross lever G, the 
ends of which are acted upon by the 
rods I I' K K' jointed to the lower arm 
of the bell-cranks L L' M M'. These 
turn on pivots b, restings in bearing, 
which, to avoid complexity, are not 
shown in the engraving. T may be the 
engine-tender of an advancing train. 
The same letters of reference are used 
for both figures. 

Now, supposing the figures to repre- 
sent the portion of railway where the 
Brighton and Dover lines separate, A B, 
fig. l,will be the Dover rails, and C D the 
Brighton. The tender T, fig. 2 (of a 
Dover train), has, by the action of the 
inclined plane O, upon the roller a , de- 
pressed the upper arm of the bell- crank 
L, drawing towards it one end of the 
lever G by the rod K, and throwing the 
switches into the position shown in fig. 1 . 
The action of the cranks L and L' will 
be precisely similar, as also that of M 
with M' ; and it should be observed, 
that the inclined plane must be fixed on 
the right side of the Dover trains, and 
on the left of the Brighton. In delineat- 
ing the rail in fig. 2, I have supposed 
continuous wooden sleepers to be adopted. 

This plan would, of course, not be ap- 
plicable to chief stations, where carriages 
are turned about to all the points of the 
compass ; nor are such deliberate move- 
ments attended with danger : it is for 
trains of passengers travelling at high 
velocities that such contrivances seem 
especially necessary, substituting the 
unerring action of machinery for the 
carelessness of human beings. Should 
the above idea be carried into practice, 
it might be advisable to lengthen the in- 
clined plane considerably, to make its 
action on the bell-cranks as gradual as 
possible. 

By inserting this in your Magazine, 
you would oblige, Sir, yours, obediently, 
John Rivington. 

Sydenham, Nov. 6, 1838. 


REMARKS ON VARIOUS PLANS FOR 
MAKING TIME-PIECES WITHOUT 
APPARENT MECHANISM. 

Sir, — I beg to be permitted to add a 
few observations to the many which have- 
already appeared in your valuable Ma- 
gazine, on a subject which has excited, 
among the curious, some degree of at- 
tention, I mean the time-piece of Savory, 
a representation of which is given on 
the front page of your 795th number. 

That it is no difficult task to con- 
struct, on a larger scale, such a time- 
piece as Savory’s, will appear from the 
three following modes which I now 
give : — 

The first and most coarse method of 
constructing a time-piece of this kind is 
as follows : Fix in the centre of a large 
glass plate, upon which are painted the 
hour figures, any watch, having first 
removed the pendant, the glass, and the 
hour and minute-hands from it ; and 
then affix, upon the hour-hand arbor, a 
large index, with a centre of sufficient 
size to cover from sight, when directly 
viewed, the case of the watch. By this 
method it must be clear, that the same 
power which moved the common hour- 
hand of the watch, would move, under 
altered circumstances, the larger index 
of the time-piece, though, of course, not 
so easily ; but it is also clear, that, if a 
person were to examine the back part of 
the glass plate, he would at once see the 
body of the watch, and all illusion would 
cease. 

The next method is a neater mode of 
attaining the desired end. Take a watch, 
deprive it of its casing, dial, and hands ; 
then fix the watch in a flat cylindrical 
casing without a top, leaving only a 
small part of the hour-hand arbor pro- 
jecting beyond the hollow of the cylin- 
drical casing ; fix this casing in a hole in 
the centre of the glass plate, with the back 
of .the casing flush with the back face of 
the glass plate ; and, then fix upon the 
projecting part of the hour-hand arbor, 
a large index, with a circular centre 
large enough to cover exactly the cylin- 
drical casing of the watch. Under this 
method, the means of rotating the hand 
will not be near so visible as under the 
first plan. 

The third, and last method which I 
now give, is the most effective, for pur- 
poses of illusion, of all. Deprive a watch 
of its casing, dial, and hands ; and, in 
the centre of the back part of the framing 
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of the watch, affix a small steel pin ; then 
place, on the hour-hand arbor, a large 
index, with its centre in the form of a 
cylindrical casing or cap, of such a depth 
as to contain within its hollow, when 
thus placed, all the works of the watch ; 
afterwards slip, on the small steel pin, a 
plate, large enough to cover the open 
back part of the casing, and lock this 
plate by some contrivance to the casing : 
finally, fix the small steel pin, with the 
watch, casing, and index appended to it, 
in a small hole, drilled in the centre of 
the glass plate— this hole being only so 
large as to allow the pin to fit tightly in 
it. When these directions have been 
followed, and the machine is in motion, 
every part will appear to revolve, with 
the exception of the pin which affixes the 
movement to the dial ; and this pin may 
be readily mistaken fora purposely fixed 
support on which the index may re- 
volve. 

In all these methods, it will be seen 
that the movement of the apparatus is 
always firmly fixed to the glass plate ; 
and that it is only a large, instead of a 
small index, which revolves ; and, it will 
also be seen, that a minute-hand might, 
with very little alteration, be added ; but 
I apprehend, the introduction of a mi- 
nute-hand would destroy the illusion, 
which is probably the best feature in 
such a toy as Savory’s time-piece, and, 
therefore, I should think such a hand 
would be best omitted. 

With respect to the construction of 
the time-piece originating these obser- 
vations, I beg to observe, that, as far as 
an inspection from the street has enabled 
me to form an opinion, I consider the 
movement to be partly placed within 
the centre of the index, and partly within 
a small flat cylinder fixed in a hole in 
the centre of the glass plate; I think 
that the mainspring is attached to the 
interior surface of the centre of the in- 
dex, which centre performs the part of 
what I believe, in some movements, is 
called the going -barrel ; that a square 
end, which projects from the centre of 
the index, is one extremity of the arbor 
of this barrel, to which arbor the spring 
is also fixed, and by turning which, the 
works are wound up ; that the retarding 
part of the movement is contained within 
the flat cylinder in the middle of the 
glass plate ; and, finally, that the hand, 
4 . e., the going-barrel, is connected by 


means of a small tube to the parts of 
the movement within the cylinder in the 
glass plate. It may be objected to these 
suppositions, that it is impossible,within 
the space taken up by the movement 
supposed to be placed as I suppose it 
to be, this space not exceeding the mea- 
sure of a cylinder of a fifth of an inch 
in diameter, by a fifth or sixth of an inch 
in depth, to place the works of a watch. 
To such an objection, I have to say, 
that it should be borne in mind that, as 
this instrument only indicates the hour, 
all the works of a watch are not neces- 
sary; and that instruments were, as I 
have been informed, made on the conti- 
nent many years since, which were ca- 
pable of indicating the hour, of such a 
size as to be affixed to finger-rings, in 
the manner of signets; and that such 
instruments have also been made and 
placed in breast-pins and broaches. If, 
therefore, many years ago these instru- 
ments could be made of a size fit for the 
purposes I have mentioned, it is not an 
unfair conclusion to suppose that, by 
the application of greater skill and more 
simple movements, arising in course of 
time, the constructor of the time-piece 
under consideration has been enabled to 
condense, within the limited space I 
have mentioned, all the works necessary 
to make an index mark the hours of the 
day. Possible, as I think the construc- 
tion which I have hazarded, the work- 
manship, under such a plan, must be 
surprisingly beautiful, and, it would 
appear, that time-piece making could 
scarcely pass much beyond the limits 
attained in this instrument. 

I beg to conclude these observations, 
with many apologies for trespassing to 
such a length upon your valuable time, 
and to subscribe myself, with much re- 
spect, Sir, 

Your most obedient servant, 

J. P. H. 

168, Devonshire- place, Edgeware-road, 

Dec. 11, 1838. 


ON THE GENERATION OF STEAM. — 
DR. SCHAFHAEUTL’S EXPERIMENTS. 

Sir, — The article by Dr. Schafhaeu 
“ On the conversion of water into steam 
&c.,” has afforded me pleasure and in- 
struction, and only increases the list (al- 
ready a long one) of obligations which we 
owe to the people of North Germany 
M2 
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whose productions are marked by that 
originality of thought and earnestness of 

B ’t which characterise Dr. Schaf- 
*s paper. 

Dr. S. has referred to my investiga- 
tion of the phenomena of drops of liquids 
on highly heated surfaces, as detailed in 
my Manual of Natural Philosophy , page 
553 ; in an incidental notice of calorific re- 
pulsion; but he does not seem to be 
aware of the existence of an article on 
this subject contained in the 703rd Num- 
ber of your Journal, wherein I offer an 
explanation of the phenomena some- 
what similar to the one which Dr. S. 
himself proposes. 

Dr. S. also states “that we have no 
reason to have recourse to calorific re- 
pulsion, where the evolution of vapour 
is sufficient to explain all the pheno- 
mena.” Now, I think, the following ex- 
periment proves that repulsion is an ele- 
ment which cannot be omitted in at- 
tempting to generalise these remarkable 
phenomena : — 

If a platinum capsule be drilled with 
an immense number of holes, as in a 
coffee or wine strainer, it will not, of 
course, retain water for a single minute : 
but, if brought to a white heat by means 
of well-prepared incandescent charcoal, 
so that fire only, without flame, be pro- 
duced, and water be dropped into it, a 
large globule may be collected, and it 
will exhibit all the phenomena, just as if 
a common platinum crucible had been 
employed. 

This capital experiment is due, I be- 
lieve, to Mr. Perkins. 

I am very glad to observe that Dr. S. 
advocates the only real scientific reason 
that can be assigned for the bursting of 
steam-boilers, viz., the elastic force of 
the steam itself at high temperatures. 
This, combined with the secondary causes 
of the weakening of the boilers by cor- 
rosion, &c., which Dr. S. so well il- 
lustrates, is quite sufficient to account 
for the frequent disasters that occur; 
without trying to form explosive mix- 
tures under circumstances which make 
chemistry appear ridiculous. 

I remain, Sir, 

Your obedient servant, 

C. Tomlinson. 

Salisbury, Dec. 13, 


NEW MODE OF LAYING A RAILWAY. 

Sir, — To show your numerous readers 
that the subject of railways is not ex- 
hausted, allow me a place in your Maga- 
zine for one of great simplicity, but 
which I think overcomes many difficul- 
ties, to which some of the present rail- 
roads are subject. 

Lay down cross beams of granite, or 
any other hard stone, bedded in rubble 
or gravel, well rammed by means of Col. 
Maceroni’s ingenious portable monkey 
on wheels ; let these beams be in a pro- 
portion suitable to their breadths ; place 
them at 8 feet asunder, well levelled. 
These are my chairs for the rails, which 
I think no ordinary pressure could sink, 
as it would be applied equally at each 
end at the same moment; on the ends of 
these cross blocks, I repose my rails 
secured at their union by staples ; these 
may be of Kyanised timber, or oak 
painted, in beams of eight or nine inches 
square, according to their length, into 
which are sunk, in a groove four inches 
deep, a portion of an iron bar, that is 
seven inches broad by one inch in thick- 
ness, three inches of which rises verti- 
cally above the beam, and is either square 
or round at the top, as may be found 
most convenient ; this blade or bar, is to 
be well cemented, and well-fitted into the 
beam ; on this blade I run. my carriage 
wheels, the edges of which are to be 
formed like a pulley, with a groove 2% 
inches deep, having a square or round 
bottom, as shall be suitable to the edge of 
the rail, and flanching off at its sides in 
an angle, we will suppose of 60 degrees, 
whose sloping sides, in case of any lift- 
ing (a thing nearly impossible from the 
form of the blade), on which neither 
snow nor gravel could rest, would bring 
it back to its groove ; hence no scraper 
would be required, for the wooden beams 
should be a little sloped, to throw off 
water from the place where the blade or 
rail is inserted. 

As to the wheels, I would bring the 
body of the carriage a little over them 
for their protection, by which I gain 
breadth for my carriage, and secure them 
from accidents on the way side, whose 
naves should be well supplied with oil, 
from a circular cavity in their centres, 
surrounding the axle-tree. Such is my 
idea of an improved railroad. If the 
expense of the wooden beams be objected 
to, on account of their cost and liability 
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to decay, we might then substitute iron 
rails, whose section would form the 
letter J_ thus placed, but that would add 
considerably to the expense. 

I am, Sir, yours, &c. 

George Cumberland. 

Bristol, Dec. 9, 1838. 


ON THE ESSENTIAL QUALITIES RE- 
QUIRED IN A GOOD GUN. 

Sir, — I shall be obliged if you will 
allow me the opportunity of laying an 
inquiry before your readers, which may 
possibly elicit some information that may 
be of use to others besides myself, who, 
to a fondness fori mechanical pursuits, 
occasionally add the use of one of the 
most improved contrivances of the pre- 
sent day — I mean the gun. 

Quaere — What is the best method of 
proving the goodness of a gun’s 
shooting ? 

In the ordinary method of firing at a 
mark, it remains a matter of opinion whe- 
ther you have made a good or bad shot, 
the correctness of that opinion being 
proportionate to the experience of the 
person giving it. 

On referring to Col. Hawker’s work, 
he says, " A man may be taken in with 
a horse or a dog, but never mth a gun , 
after being simply told how to try it.” 
But, unfortunately, the instructions that 
follow only enable you to judge compara- 
tively the qualities of several guns ; and 
the best out of half-a-dozen bad guns 
may bbfar inferior to the worst of half- 
a-dozen good guns ; and throughout the 
work I can find no example of what a 
common double gun ought to do, 

I want to know some method of ascer- 
taining, to a certainty, the goodness of a 
gun, supposing I have only one ; that is 
to say, having given : — 

The weight of the gun ; 

Length of barrel and gauge ; 

Weight of powder, shot, and No. of 
shot; and 

Distance ; 

what number of shot, or what proportion 
of the whole charge, should be put into 
a target of a foot square, or of any other 
number of square feet ? 

Surely the answer ought, by this time, 
to be an established point, or rule, ad- 
mitted by all gun-makers, sellers and 
buyers. 
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Another, and concomitant proof, that 
of strength, is more difficult to obtain. 
This is sometimes measured by the num- 
ber of sheets of brown paper the shot 
will penetrate ; but this is uncertain, no 
two persons may use the same kind of 

E , and different thicknesses will often 
ind in the same quire ; some shot 
of the charge will penetrate much deeper 
than others, and of many it will be diffi- 
cult to ascertain whether they are through 
any particular sheet or not. The pene- 
tration into wood is still more uncertain ; 
if deal, many of the shot may strike the 
harder part of the grain of the wood, 
and not penetrate at all, or it may happen 
that the greater part of the charge may 
hit the softer part, and be quite buried. 

There was a letter some years ago in 
your Magazine, from the celebrated Mr. 
Nock, on the comparative advantage of 
flint and percussion, but he omits several 
particulars, and speaks of going through 
24 sheets of brown paper — this appears 
more than I can do. 

Should this matter interest any of your 
readers, and they can suggest any accu- 
rate proof of the strength and goodness 
of a gun’s shooting, they will confer a 
benefit upon all purchasers of guns, as 
well as upon. 

Sir, your obedient servant and 
Constant reader. 

Criterion. 

[Having referred our correspondent’s 
letter to Col. Maceroni, as a gentleman 
better qualified than any with whom we 
are acquainted to give the information 
required, we have been favoured with the 
following clear rules and instructions 
upon the choice and essential qualities of 
a good gun. There are few country gen- 
tlemen who will not thank the intelligent 
Colonel for the valuable information 
which he has here enabled us to publish. 
—Ed. M. M.] 

Sir, — Certes, it is not by merely “ trou- 
bling you with a few lines” that I could 
possibly make an adequate reply to the 
comprehensive queries of your corre- 
spondent “ Criterion,” concerning fowl- 
ing pieces, their qualities, powers, defects 
and improvements. All these depend on 
the existence of certain mechanical and 
chemical conditions — and on their right 
understanding and application. Without 
exact attention to the positions of “ Cri- 
terion’s” questions, but keeping my eye 
on them, I shall. endeavour briefly to em- 
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brace them in a due and natural conse- 
quency. Iu doing this I must state facts, 
which some may think I ought to sup- 
port by reasons, proofs and authorities ; 
but such a course would involve me in a 
volume, instead of a column or two, in 
your excellent miscellany. 

1. The interior of a tube for the pro- 
pelling of heavy substances to a distance, 
by means of gunpowder, ought, in prin- 
ciple, to be perfectly cylindrical and 
smooth throughout its entire length. 
Some “great” gunsmiths enlarge the 
cylinder slightly towards the breech, in 
order that a certain degree of foulness, 
deposited by the powder, principally in 
that locality, may not oppose the free 
descent of the ball or wadding. This is 
an error, as I could easily demonstrate, 
which has caused many old, thin gun- 
barrels to burst j and which makes our 
new and heavy ones to recoil more than 
need be, although their strength does 
save them further evil than a loss of 
power from the powder when they are 
clean . 

2. It is evident that the shape of a 
mass of gunpowder which can be ignited 
in the most simultaneous manner, is the 
spherical, and that the best point for ig- 
nition would be the centre of that sphere. 
The shape next approaching to compact- 
ness is the cylinder of equal diameter 
and length, so that if we place the touch- 
hole of a gun half way between the 
breech pin and the top of the charge of 
powder, we shall evidently cause the most 
instantaneous ignition, — save and except 
we could conveniently introduce the fire 
through a small tube into the centre of 
the charge. This I have tried by way of 
experiment, and find it to produce the 
effect anticipated. But it is not always 
expedient to make the charge of powder 
ignite so instantaneously as we are sup- 
posing. A heavy body requires some 
fraction of time to receive motion, so 
that in pieces of long cylinders, such as 
“long guns,” fowling-pieces, muskets* 
&c , less recoil and equal range is pro- 
duced by the powder being fired at the 
anterior extremity, so that it may be said 
to act upon the projectile as it proceeds 
1 ong the cylinder. “ Patent breeches,” 
therefore, are no detriment to fowling- 
pieces, &c., which are even so much as 
orty calibres, or more, in length ; but a 
mortar, which is of emiy two or three cali- 
bres, should have a conical chamber 


with semi-spherical base, and the charge 
ignited by a tube reaching to the centre 
of the powder. Passing by a crowd of 
other axioms and illustration, I must 
proceed to — 

The most convenient and proper shape 
for the projectile to be acted upon by the 
powder in the cylinder, which is a sphere. 
A like charge will propel a ball of stone 
further than one of wood — a ball of iron 
further than one of stone, and so on, 
according to density, to lead, gold, and 
platina. With a cylinder absolutely true, 
a ball equally spherical, and also exactly 
fitting the cylinder, the range is perfectly 
free, barring the effect of wind. But as 
these conditions are impossible to achieve 
in general practice, the rifle has been in- 
vented, which, giving to the ball a rapid 
rotation on the axis of its flight, inces- 
santly corrects the aberrations, which 
would be otherwise produced by its irre- 
gularities of shape and unequal friction, 
or bounding within a smooth cylinder. 
The direction of the flight of all bullets, 
cannon shot and shells, becomes less and 
less liable to deflection, in proportion as 
their diameter increases; because, the 
larger the sphere, the less is its surface 
and its irregularities of shape in propor- 
tion to its mass. For example, I have 
irregularities of shape in bullets of one 
ounce weight, amounting to the sixteenth 
of an inch, and having measured some 
well-cast English 24-pounder shot, the 
spherical deviation did not amount to 
any more. Now, a 24-pound shot weighs 
384 oz., so that in the bullet the irregu- 
larity is greater as 384 is to one, with 
regard to mass, and ten to one, with re- 
ference to diameter. Hence the advan- 
tages to be gained by rifled cannon , sup- 
posing such an adaptation practicable, 
would not pay the trouble, as the pre- 
cision with which artillery, with well 
fitting, and especially with “ bottomed ’* 
shot, can be directed, is quite sufficient 
for all ordinary purposes. Indeed, can- 
non so loaded shoots truer than a rifle, 
when the w nd blows across the line of 
flight. As spheres increase in diameter, 
so their mass augments in the ratio of 
the circle. The smaller the sphere, the 
greater is its surface of resistance to the 
air, in proportion to its mass anrl mo- 
mentum. A 24lb. shot (were it of lead) 
would contain about 512 times the mass 
of an ounce musket-ball, whereas its sur- 
face. resisted by the air, is only about 40 
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times that of the latter. The range of 
projectiles increases in a ratio greater 
than that of their diameters ; for instance, 
a 32-pounder, which is about 6 diamater, 
will, with a proportionately less charge 
of powder, range more than one-third 
further than an 1 8-pounder, about4 inches 
diameter. I have loaded a small pocket 
pistol, percussion lock, carrying a ball 
of exactly 128 to the pound, with twelve 
grains of the best powder (the strong 
charge for a percussion duelling pistol), 
and firing at an octavo volume” of above 
200 leaves, at six paces distance, the ball, 
as well as I can remember, penetrated or 
broke into about thirty leaves. I then 
loaded a duelling pistol of thirty-two 
balls to the pound (£ oz ) with exactly 
the same charge of twelve grains of 
powder ; when, from the same distance, 
the ball passed through, or indented, 
above a hundred leaves of the same 
book. 

The extent and precision of the ranges 
of projectiles depend on the mass and 
density of the spheres ; the quantity and 
quality of the gunpowder ; tne method of 
its ignition ; the loss of its blast by the 
vent, and especially by its escape around 
the ball, — a space called “ windage.” 
Further, much depends on the true 
spherosity of the ball, the correctness 
and smoothness of the cylinder of the 
piece. 

No kind of soft wad or envelope will 
remedy the defect of a ball being too 
small. That is, the powder pays no 
respect to it, but passes by. Thin sheet 
lead will partially succeed with a rifle. 

The escape of powder through the 
touch-hole of flint lock-pieces is very 
considerable, though proportionately less 
in cannon. However, Marshal Auge- 
reau, when a sergeant of artillery, had 
his thumb blown away whilst holding it 
over the vent of a field-piece, which ex- 
ploded unexpectly in loading. 

Any impediment to the exit of the 
ball beyond the unavoidable and benefi- 
cial friction of a good fit, curtails the 
power and range. 1 remember a naval 
officer showing me a beautiful pair of 
pocket pistols, of the old screw-barrel 
conformation. He spoke of their power, 
&c., when I, who had remarked how 
much the ball exceeded the bore into 
which it was so tightly screwed, and the 
large touch-hole to the flint-lock,— told 


him that he could not put a ball 
through an half-inch deal at twelve 
paces. After a hearty laugh at my ig- 
norance, he fired at the deal bulwark of 
the ship, — and back came the ball, 
harmlessly rolling at our feet, with scarce 
an impression made upon the plank. 
Half the power of the powder is lost in 
forcing the ball through the too-small 
barrel; another quarter, at least, escapes 
through the touch-hole of these stupidly- 
imagined pistols, which, I see, are now 
falling into disuse. 

An absurd and vulgar error prevails, 
even amongst educated people, that the 
ball from a gun or pistol, commences its 
career by rising above the line coin- 
ciding with the cylinder of the piece. 
One day I had a warm dispute upon this 
subject, with my comrade. Colonel Wolff, 
whom I have mentioned in the lately- 
published portion of my memoirs. His 
pistols were by the celebrated Kuken- 
righter, and like all pistols of thirty years 
ago, were much thinner at the muzzel 
than at the breech. Thus, as is a can- 
non, the exterior “ line of metal” is not 
parellel to the interior cylinder, so that 
by aiming along the former, we give a 
“ real elevation” to the pointing. 

“ Criterion” will ask, what has all that 
I have yet written to do with his queries? 
I reply, that without a due understand- 
ing of such fundamental theorems, and 
their numerous colatarals, no man can 
know the use of a fire-arm ! 

But now to come to the projection of 
charges consisting of many balls, i. e ., 
buck-shot or bird-shot. The proper im- 
pingement of these depends upon the 
same points as decide the range of single 
balls. The proper proportion of powder 
to shot, and the application of the great- 
est possible portion of the blast of the 
former to the propulsion of the latter. 
To be brief, the full charge of powder, 
now so superior to what it was a century 
ago, is for cannon one-third the weight 
of the ball ; but with regard to muskets, 
&c., with percussion locks, which admit 
of no escape through the vents, one- 
third less powder is required than with k 
flint-gun. 

In projecting buck or bird shot, the 
most important consideration is the wad- 
ding placed over the powder, which 
should not allow of any of the blast es- 
caping, but send forth the shots as one 
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ball. For sporting purposes I have found 
no better wad than corks, cut cylindrical, 
then greased, and divided into pieces 
about half an inch thick. The cork being 
elastic laterally will go down with a tight 
fit, whether the gun be clean or foul. 
On this subject I have already written in 
your pantechnical pages. I have fired a 
charge of twenty-one buck-shot, of 120 
to the pound, from a musket charged 
with two drams of fine powder, but with 
only an ample wad of strong brown paper 
over the powder. The object was a park 
paling of oak, at fifty yards : not a shot 

E ierced it ; but when Fused a wad of cork 
alf an inch thick every shot went clear 
through. Another good wad is the me- 
tallic, introduced, I think, by one But- 
ler. But he has made notches on the 
edges, for the imaginary need of allow- 
ing so much space for the escape of the 
air from the barrel, which notches afford 
far too much passage to the blast of the 
powder, which so gets into the shot, be- 
sides being wasted. But by using two 
such metallic wads over the powder, so 
that the notches shall not correspond, this 
inconvenience is obviated. 

Another point in the use of bird- shot 
is the due proportion of it to the gun 
and powder. Most shooters overload 
their piece with shot. The rule is, that 
the shot should be equal to the weight 
of the ball that would fit the gun. If 
ever mv gun gets so foul (in dry wea- 
ther), that the wads decend with diffi- 
culty, I put half a charge, or less, of 
powder into it, and then a turnip leaf or 
wet grass, and working it about with the 
ramrod, fire it off, so as to clean a great 
portion of the barrel. 

Whilome, a most erroneous fancy pre- 
vailed regarding the weight of guns and 
istols, which often were boasted of as 
eing so beautifully light. A gun or 
i8tol, still more a rifle, cannot be too 
eavjr, until too inconvenient to carry : the 
heavier the piece the less the recoil, and 
the steadier the aim. That portion of 
the charge affected to moving the piece 
backwards is taken away from the range 
of the projectile forwards. I can load a 
common fowling-piece so as to send par- 
tridge-shot, No. 6, clean through a cop- 
per penny- piece, which another person 
shall cast up in the air over my head. I 
have done it often. 

If the truth of the hasty and disjointed 


positions I have hastily sketched be ad- 
mitted, and I am sure they must be upon 
investigation, it is an indisputable fact, 
that a clean town musket, bating the 
flint lock, and its coarseness of parts, 
must shoot as well as any “Joe Manton,” 
or any other Joe or Jack amongst the 
multitude of “ artistes'* whom I well 
know have their pieces, “ sure to kill/’ 
supplied them by the wholesale makers, 
instruments, brass bound, case and all, 
complete, for 20/., and sells them to the 
west-enders for from 50/. to 80/. 

Before, therefore, I can tell “ Criterion” 
how to prove a gun, I must know many 
things concerning this said instrument 
and the way in which he uses it. To 
make sure of the identity of several aims 
the gun must be secured in a vice im- 
moveably. The gargon about one maker’s 
gun shooting further, another “ closer,” 
another “ sharper,” another “ wider,” 
is all invented by the sellers. A twenty- 
five shilling gun, with straight barrel and 
correct smooth evlinder, will shoot as 
well as a twenty-five pounder, if equally 
well pointed. But the green-horns are 
made to believe that Mr. A, or B, or C, 
can sell them a costly gun that must kill, 
whether they load or aim properly or 
not ! 

As to the wretched twaddle of Colonel 
Hawker upon guns, percussion, and flint, 
&c., it is far beneath my criticism. What 
he says about dogs and the proper mode 
of finding game may be all gospel for 
aught I care. We had a fine specimen 
of the acumen of the Colonel, and of our 
military masters, when about two years 
ago the latter thought fit to consult the 
former on the substitution of percussion 
for the fiint locks of the troops, &c.l 
We have seen the vast increase of power 
derived from the increase in the size of 
the shot ; yet this Colonel Hawker tells 
us, that the smaller the shot the surer we 
are to kill our game, because, forsooth, 
“ as a game-keeper observed, the smaller 
shot penetrate farther in like pins and 
needles! /” 

The charge of shot used by most sports- 
men is about double what it ought to be, 
whilst the windage allowed by their im- 
proper wadding deprives it of a portion 
of the powder’s blast, besides causing it 
to be unduly dispersed. Less than the 
weight of the ball that fits the gun, is 
better than more ; and the wad is all im- 
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portant. Over the shot a bit of paper or 
oakam sufficient to retain it will be 
enough. Two drains of powder, one 
ounce of shot, a cork , or two metallic 
wads, will do good service at sixty to 
eighty yards ; so will 100 duck-shot kill 
well at 100 yards. 

Bird-shot, being smooth spheres, upon 
being pressed together act upon each 
other Just like the particles of water. 
The hindmost act like wedges between 
the foremost, so as to cause a tendency 
to expand and press laterally on the sides 
of the barrel. This :s what causes the 
“leading” of a gun-barrel. I have found 
that instead of rubbing the shot in black- 
lead, (carburet of iron), to make them 
smooth and shining, as practised by the 
sellers, something of the friction on the 
sides of the barrel is taken away by 
mixing with the shot a small quantity of 
impalpably powdered chalk or bone dust. 
But this is a Jiness in its way, and also 
has the inconvenience of bringing the dust 


into your eyes when the wind is against 
you. I have made cartridges of duck 
and of buck-shot thirty years ago in this 
way ; and also by pouring liquid plaister 
in Paris, and also melted tallow amongst 
them: I also tried very fine sand and 
brickdust, but loose shot with such wads 
as 1 have named will answer every pur- 
pose of the sportsman. 

From all tnat I have predicated it is, 
I trust, clear, that I cannot furnish “ Cri- 
terion” with the specific answers he re- 
quires without a minute account of the 
weight of gun, powder, shot, wads he 
uses, and the distance from which he 
proves his gun. As he very properly ob- 
serves, sheets of paper may be thicker or 
thinner ; boards may be harder or softer, 
in whole or in parts. But I must have 
tired you out, so I conclude by sub- 
scribing myself. 

Sir, your obedient servant 

F. Maceroni. 


PLAN FOR REVERSING A RAILWAY TRAIN WITHOUT TURNPLATES. 

Sir, — I herewith forward you a draw- tain that the plan is novel, but I have 
ing and description of a plan for revers- never seen it used, and it may be in- 

ing the trains at the terminus of railways teresting to some of your readers, 

without the aid of machinery or turn- I am. Sir, yours respectfully, 

plate 8, which are, I believe, only appli- R. P. C. 

cable to single carriages. 1 am not cer- September, 1838. 
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lias traversed to arrive at the terminus. 

D E, are curved rails. 

The train is supposed to have arrived 
in the direction from C to A. In order 
to proceed upon a second trip, it is evi- 
dent the engine should again precede the 
carriages, and that the second-class car- 
riages should precede the first class, or, in 
short, the train should again proceed in 
the same Order that it arrived. This I 
•propose to effect in the following simple 
manner : — 

The train is to enter the curved way 
sD, and proceed until the carriage B ar- 
rives at the point F. They are then to 
^nter the other curved way E, and pro- 
ceed until A (the engine) arrives at G ; 
the train will then be adjusted for start- 
ing. 


THE ARKWRIGHTS AND STRUTTS — 
PRODUCTS OF THE SPINNING JENNY. 

We would hardly search for mechani- 
cal matter in a work under the title of 
“ Music and Friends — in a pleasant 
book under this title, however, by a Mr. 
Gardener, we meet with the following 
particulars, most interesting to all inven- 
tive and mechanical aspirants: — 

“ The private wealth of the present Mr. 
Arkwright has grown to such an enormous 
sum, by his unostentatious mode of living, 
that excepting Prince Esterhazy, he is the 
richest man in Europe. A few years back I 
met his daughter, Mrs. Hurt, of Derbyshire, 
on a Christmas visit at Dr. Holcomb's, and 
she told me that a few mornings before, the 
whole of her brothers and sisters, amounting 
to ten, assembled at breakfast at Willsley 
Castle, her father's mansion. They found, 
wrapt up in each napkin, a ten thousand 
pound bank-note, which he had presented 
them with as a Christmas-box. Since that 
time I have been informed that he has re- 
peated the gift, by presenting them with 
another hundred thousand pounds." 

Of the Strutts, the early associates of 
Arkwright, we are told — 

“ John, the son of Mr. George Strutt, who 
resides at Belper, possesses a refined musi- 
cal taste, and has rendered his neighbour- 
hood as famous in that science as any dis- 
trict in Germany. * * An idea of tftfe Mag- 
nitude of their concerns may be gathered 
from the following circumstances : — About 
4he jre*r 1820, wishing to retire from busi- 


ness, they proposed to any persons who 
would purchase their works at a valuation, 
that they would give the parties a bonus of 
150,000/. To give a higher taste to the 
work-people at Belper, Mr. John Strutt has 
formed a musical society, by selecting forty 
persons, or more, from his mills and work- 
shops, making a band of instrumental per- 
formers and a choir of singers. These per- 
sons are regularly trained by masters, and 
taught to play and sing in the best manner. 
Whatever time is consumed in their studies, 
is reckoned into their working hours. On 
the night of a general muster you may see 
five or six of the forgemen, in their leather 
apron?, blasting their terrific notes upon 
ophicleides and trombones. Soon after the 
commencement of the music-school it was 
found that the proficients were liable to be 
enticed away, and to commence as teachers 
of music. To remedy this, the members of 
the orchestra are bound to remain at the 
works for seven years. Mr. Strutt has in- 
geniously contrived an orchestra, with the 
desks and boxes containing the instruments, 
to fold and pack up, so that, with the addition 
of a pair of wheels, the whole forms a carriage, 
and with an omnibus for the performers, he 
occasionally moves the corps de musique to 
Derby or the surrounding villages, where their 
services are required for charitable occasions. 
The liberality with which this musical esta- 
blishment is supported is as extraordinary 
as its novelty. As an incentive to excel- 
lence, when he visits town, he occasionally 
takes half-a-dozen of his cleverest people 
with him, who are treated to the opera and 
the concerts to hear the finest performers of 
the age." 


ON BRICKS AND BRICKWORK. 

(From Hints on Construction, by George Godwin, 
Jun., F.S.A. and M.I.A. : in various numbers 
of the Architectural Magazine.) 

A student, at this time, has no excuse for 
an ignorance of the leading principles of any 
of the sciences. Fifty years ago, a man who 
hoped to attain the extent of knowledge 
here implied must have toiled earnestly and 
unceasingly, wading through the theories 
and contradictions of centuries, with which 
truth was overlapped ; and gaining thence, 
if he were sufficiently persevering, some few 
of its illuminating rays to guide him in his 
inquiries. It was not to be hoped, then, 
that individuals, who had specific occu- 
pations to employ them, could do more 
than acquire such information as was ac- 
tually necessary for the practice of their 
trade or profession. But now, when men 
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are at the corner of every street, if we may 
so speak, waiting to deliver verbally, in an 
hour, the results of the investigations of 
others during years, to be received by hun- 
dreds at the same time, passively, without 
trouble ; when powerful minds are engaged 
on all sides applying the hydraulic press to 
accumulated bales of knowledge (arranging, 
simplifying, condensing), and spreading the 
proceeds abroad, in all shapes and in every 
direction ; to acquire this general notion of 
all the sciences is not the labour of a life, 
but the recreation of leisure hours. To 
possess this knowledge is, therefore, no 
longer a distinction, but to be without it is 
a disgrace * * * * 

A brick, we know, consists chiefly of pure 
clay and flint in the shape of sand, mixed 
with water ; in other words, of alumina and 
silica, the latter the basis of glass ; each of 
them an oxide of a metal (or compound of 
a metal and oxygen) ; the former consisting, 
as we learn, of ten parts of aluminum (the 
metal) and eight of oxygen, the latter of 
eight of silicium and eight of oxygen. When 
the two, constituting ordinary brick earth, 
are mixed together with water, they form a 
tough, tenacious, and plastic mass ; but if it 
be heated, if the water by which the admix- 
ture was effected be driven off, it loses its 
plasticity, never to be again acquired, and 
becomes a solid substance, a silicate of alu-» 
mina, strong and endurable in proportion as 
the admixture of the two components is com- 
plete, and the burning sufficient. To show 
the value of properly kneading the earth, 
and bringing its particles into close con- 
nexion, it may be sufficient to say, that, by 
the bestowal of additional labour in this re- 
spect, bricks may be made, capable of re- 
sisting twice the amount of pressure which 
would destroy others prepared less carefully, 
of similar earth. As regards the effect of 
perfect burning, and entirely driving off the 
water, it is but necessary to examine a brick 
clamp when opened, and note the difference 
observable between the bricks where the fire 
has exerted its due influence, and those where 
it has not done so, in order to comprehend 
its importance. Where both these points 
have been attended to, the brick is usually 
of a bright clear colour; has a metallic 
sound when struck ; and, if it be broken, does 
not crumble to powder, but presents a sharp 
ragged fracture. Those bricks which have 
not received the fell action of the fire will 
not fulfil these conditions, and form what 
are called place- bricks : they will not resist 
the weather for any length of time; are 
crushed by a trifling superincumbent weight, 
and, consequently, should never be used 
where durability is regarded. The terms 
place-bricks and stock-bricks are merely 
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disguises ; they are but other words for bad 
bricks and better bricks : and one might 
reasonably suppose that no person would 
knowingly use bad materials, to effect a 
trifling temporary saving, when better might 
be obtained ; and, therefore, that place- 
bricks would never be used : unfortunately, 
however, the reverse is too frequently the 
case. 

If the clay contains too great a proportion 
of alumina, the bricks contract greatly by 
burning, and are liable to crack in the opera- 
tion ; and, if of silica, the bricks will be 
very brittle. In theory, we may say that 
bricks which are found to be less than those 
of ordinary size are, other things being 
equal, of imperfect composition. For prac- 
tical purposes, this may, or may not, be 
worthy of notice ; but there is a real evil 
attending the use of small bricks, which 
certainly should be mentioned ; namely, that 
as, in a given amount of work constructed 
with them, there will necessarily be a greater 
number of mortar joints than in the same 
quantity of walling for which large bricks 
are employed, it will settle down more, and 
be, at all events for a time, less stable than 
in the other case. The heavier a brick is 
when dry (and this, in a great degree, is 
regulated by the amount of labour bestowed 
on the kneading of the materials), the better 
it is, the more solid, the more impervious to 
water. 

Silica and alumina, when mixed, do not 
melt on being exposed to the action of heat, 
unless there are other substances present, 
such as lime, for example, in which case 
fusion is easily effected, and a vitrified mass 
results. The glazing sometimes given to the 
surface of bricks, for various purposes, de- 
pends on the vitrifiability of silica when 
mixed with certain substances. The ordinary 
mode adopted is, to throw upon the bricks* 
when heated, common salt, which we may 
term a muriate of soda : this is decomposed, 
and the soda, uniting with the clay, induces 
fusion of the surface. Glass, we know, is 
nothing more than silica and soda fused by 
heat; therefore, in fact, by this operation 
the bricks are glassed over. 

After what we have said, it is hardly ne- 
cessary to remark that bricks made of sand 
and clay, containing any portion of lime or 
other flux, may not safely be used in situa- 
tions exposed to violent heat, inasmuch as 
they would readily fuse. Fire-bricks spe* 
ciaUy so termed consist, for the most part, 
of pure clay, mixed with a certain quantity 
of old fire-bricks, or other burnt clay reduced 
to powder, which fulfils the office of sand, 
but is less liable to fuse if accidentally 
brought into contact with ordinary fluxes* 

, The colour of bricks, although so various 
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&s it is, depends chiefly on the oxide of iron, 
whirbh all native clay contains ; the effect 
being modified by the substances with which 
it is combined, or circumstances of which 
we are ignorant. It is the same with the 
natural gems, or jewels (many of which con- 
sist, too. of the like materials as brick, 
namely, silica and alumina) ; for these, al- 
though for the most part quite different from 
each other, owe their colour *to the presence 
of oxide of iron ; as, for example, the lazu- 
•lite, which is blue ; and the obsidian, which 
is black ; the yellow topaz, and the red garnet. 

Concerning the processes of brick -making, 
although by means beneath the attention of 
of the architect, we shall say nothing other 
than to advise the student to inspect them 
for himself, in some of the numerous brick- 
fields to be found in the immediate neigh- 
bourhood ; nor shall we here enter upon 
the history of bricks, which should probably 
commence at a time when the first man, 
Adam, was alive, and would include men- 
tion of nearly every known country in the 
world. England is especially dependent on 
brick as a building material ; and there are 
numerous excellent examples remaining of 
brickwork executed many years ago, to show 
how well it may be performed. We may 
notice several houses in Lincoln’s Inn Fields, 
and No. 43, in St. Martin’s-lane, which 
display, as indeed do many others even in 
a greater degree, ornamented pilasters and 
entablatures formed in the same material 
with great nicety. At this time, however, 
in consequence, among other things, of in- 
attention on the part of architects, the sys- 
tem of competition pursued, and the general 
use of cement as an exterior facing (which 
naturally induces the men to do their work 
carelessly, knowing it will be covered, and 
engenders bad habits), good brickwork is 
seen but seldom ; and, it would now, per- 
haps, be a matter of difficulty, to find a 
dozen workmen in London capable at once 
of imitating some existing specimens. We 
say at once, because we are perfectly satis- 
fied that, there could not be a demand for 
any amount or sort of skill which England 
could not supply ; and that, if such work 
were required, and were properly paid for, 
men would speedily arise equal to the task. 
We propose to consider some of the various 
modes of executing common brickwork. 

Every treatise on the art of building con- 
tains an assurance that brickwork carried up 
in English bond, is stronger than that which 
is executed according to the Flemish mode. 
Every brick -layer who has had experience 
•will say the same thing, if he be asked ; and 
a careful examination for oneself of the two 
methods, which every one who would arrive 
ata sound conclusion is called upon to make, 
will confirm the fact. Now, in spite of all 


this, we still find the Flemish bond adopted 
in five out of six of the new buildings that 
are to be observed every day springing up 
around us with almost dangerous rapidity ; 
and an inquirer would naturally seek for the 
cause of this singular disagreement between 
precept and practice. It is manifold and 
close at hand. Workmen have become ac- 
customed to the latter mode : a good ap- 
pearance can be produced with less trouble 
than when English bond is used ; and, what 
is more important than all in the estimation 
of the speculator, it allows him to use in- 
ferior bricks (bricks which, by the mere 
operation of carting, have become broken 
into pieces) ; insomuch as bats may be as 
advantageously employed for it, so far as ap- 
pearance goes, as whole bricks. 

If custom insist upon retaining the ap- 
pearance afforded by Flemish bond, a part 
of the evil may be avoided, it has been sug- 
gested, by using English bond withinside, 
and casing the outside, as it were, with 
Flemish bond. The weight of the greater 
quantity of timber in a building is usually 
upon the inside half of the walls ; and the 
evil, therefore, may probably be lessened by 
this course, when the walls are thickenough 
to admit of it ; and, by using more whole 
headers, in the place of bats, the danger of a 
separation might be prevented. The greatest 
care would be required, however, so to bond 
the whole together, that no division could 
possibly take place. 

To enter here on an elaborate description 
of the two methods might be deemed un- 
called for and tedious, and we shall there- 
fore do little more than allude to them. 

Flemish bond, as generally performed, 
implies the arrangement of headers and 
stretchers alternately in the same course , 
which said headers are, for the most part, 
merely bats ; and thus a wall so constructed 
often consists of two separate leaves, if we 
may so speak, very slightly connected toge- 
ther ; and the possibility of their separation 
or dislocation is obvious. 

In English bond, on the contrary, each 
course consists alternately wholly of headers 
(or bricks laid in the direction of the thick- 
ness of the wall), and wholly of stretchers 
(or bricks laid in the direction of the length 
of the wall), so it that is bonded together 
throughout equally, and cannot easily suffer 
any disruption, unless the bricks themselves 
be broken by the force exerted. We should 
recommend the student to obtain a score of 
bricks, or, better still, some small wooden 
models of bricks, half bricks, and quarter 
bricks, or closers, and essay for himself the 
different combinations which may be pro- 
duced. 

It would seem needless to say that the 
angles of a building require to be well bonded, 
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and that the architect, or the clerk of the 
works, if there be one, should have a watch- 
ful eye in this respect. It cannot, however, 
be repeated too often ; insomuch as work- 
men frequently fail to give that additional 
degree of care which, in order to make sound 
work, is there required ; and unsightly set- 
tlements, even if nothing more serious occur, 
are the certain results. Pieces of thin iron 
hoop may be advantageously used in some 
situations, as an additional precaution. We 
may remark that, if it be intended to cover 
the exterior of the building with cement, the 
necessity* for care to prevent settlements is 
not lessened, but increased ; insomuch as the 
slightest disruption produces a crack, which 
is always strikingly visible, and which can - 
not be repaired without first cutting down a 
large portion of the cement-work on each 
side of the fissure, and even then not always 
effectually. 

Many walls, which externally appear to be 
well bonded together, are in reality defective, 
through want of proper bond in the hori- 
zontal, as well as the perpendicular, joints. 
In walls not less than two brick? and a half 
in thickness, especially for foundations, or 
where they are required to resist great thrust, 
it will be found a good precaution to intro- 
duce occasionally two courses, one over the 
other, of diagonal or herring-bone bond, 
which may be done without interfering with 
the appearance presented by the work exter- 
nally. In the lower course of a two and a 
half brick wall, carried up in English bond, 
for example, there may be on the outside a 
line of stretchers ; then a course of bricks 
placed diagonally, forming an angle of about 
45°, and having the interstices filled up so- 
lid ; and against them a line of headers, con- 
stituting the other face of the wall. In the 
upper course the operation would be merely 
reversed : a line of headers would form the 
outside, and one of stretches the inside, 
face ; and the diagonal bricks would be 
placed in a contrary direction to the last. 
Even in a two-brick wall diagonal bond may 
be introduced ; but then it must be in single 
courses only, between courses of ordinary 
English bond, as otherwise the face of the 
wall, not being tied in, would be liable to 
budge. 

We have said, when speaking of dia- 
gonal bond, that the interstices should be 
filled up solid. This should be done in all 
cases, never allowing the use of bats where 
whole bricks can be introduced; nor of 
mortar where closers (that is to say, half 
bats), will serve the purpose. Every crevice 
in the one course should then be filled with 
mortar or flushed up, and the whole made 
perfectly sound and level to receive the next. 
When brickwork is treated in this manner, 
provided the weather be not too dry, and 


the mortar good, (on which head more else- 
where), no further steps are necessary ; but 
as, unfortunately, in the greater number of 
instances, it is impossible to insure the care 
thus required, the bricklayer’s specification 
should in all cases contain a direction “ to 
grout the work with hot lime and water 
every eight courses in height,” which, en 
passant , we may suggest, does not mean to 
slobber the face of the wall with the mixture 
(we know no better word), as some workmen 
seem to think it does, but to fill up every 
crevice left by the bricklayer in the interior 
of it, through carelessness. It likewise 
serves another useful office, as we think, 
which may be mentioned. Bricks are often 
used perfectly dry, and covered with dust, 
and sometimes even when heated by the 
sun ; in consequence of any of which cir- 
cumstances the mortar round about each 
brick is rapidly dried ; it is not permitted 
to be absorbed into the substance of the 
brick, and sets quickly, without perfectly 
adhering to it. Indeed, even the imperfect 
adhesion which does take place is afterwards 
interfered with by the mere operations of the 
bricklayer in regard to the next courses ; 
insomuch as mortar, once set, begins to in- 
durate in the form taken, and this form can- 
not afterwards be changed without destroy- 
ing the value of the mortar. The best mode 
of proceeding is, to soak each brick in lime- 
water before laying it ; but, when this is not 
done, grouting, judiciously performed, may 
serve as a partial substitute, preventing the 
too immediate drying of the mortar, and in- 
ducing a more general and perfect union of 
the whole* When it is required that brick- 
work should dry quickly, grouting is, of 
course, inexpedient. This would be the 
case, for example, when building late in 
the season, and in fear of frost, when we 
should use the mortar quite hot, and much 
less fluid than ordinarily, so that the water 
might be quickly driven off ; as otherwise it 
might become frozen, and, expanding, as 
water always does in freezing, (being an ex- 
ception to the general law in nature, that 
bodies are rendered smaller by the abstraction 
of heat), cause the mortar to crumble to 
dust. In such a case as this, we say, grout- 
ing should be omitted ; but the whole of 
such a proceeding, although oftentimes ex- 
pedient, would unquestionably entail the 
sacrifice of a certain degree of stability. 

Pilasters, rusticated quoins, and other 
projections, whether to be covered with 
cement or not, should be arranged, as re- 
gards their width, so as to bring in whole 
or half bricks, and will then materially 
assist to strengthen the walls. The core for 
all proposed decorations in cement, such as 
cornices, string courses, and sills (which 
latter, however, should in all cases be -of 
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Stone, if practicable), should be luilt with 
the walls, and not stuck on afterwards, or 
dubbed out, as it was termed, which is too 
commonly the case ; and for this purpose, 
when the projection is large, cement should 
be used instead of mortar, to prevent ac- 
cidents, notwithstanding that an overlaying 
course^of stone may have been fist bedded on 
the wall to receive the bricks. 

As may be inferred from what we have 
already written under this head, every thing 
should be arranged so as to enable brick- 
work, when executed, to settle down equally. 
The bricks should all be of the same size, 
and perfect in form; the mortar joints 
should be small, or, if necessarily large in 
part, should be made so throughout the 
whole extent of the building horizontally, 
A mixture of old and new bricks in the 
same wall is, therefore inexpedient ; inso- 
much as the old bricks, being chipped and 
broken, would require more mortar, to give 
the work a tolerable apearance, than is ne- 
cessary for the new, and unequal settlement 
yrould, of course, take place. The only way 
in which old bricks can be intermixed with- 
out injurious effects in this respect, is to in- 
troduce a continued course or courses of 
them throughout the building, at certain in- 
tervals ; the fewer the better. No portion 
pf a brick building should be carried up 
more than 4 ft. in height above the adjacent 
parts, which are also to be raised, as it 
would settle down previously to the erection 
pf the latter; and the consequence would 
be that, after the remainder was built in 
conformity to the first erected part, this, in 
its turn, would afterwards settle down, and, 
in doing so, shrink away from that which 
had previously become solid, and so pro- 
duce a disruption. In reinstating old walls, 
underpinning foundations, and, indeed, 
wherever it is necessary that the work 
should not shrink, but retain its first posi- 
tion, Roman cement should be used instead 
of mortar, as that sets immediately on being 
applied, and afterwards admits of no change 
of form. This fact teaches us not to use 
Roman cement and mortar indifferently in 
the same work. We once saw a bricklayer 
constructing a high wall, whereof the facing 
bricks were laid in cement and the rest in 
mortar ; and the result was, as might have 
been anticipated, that the latter shrank 
away from the facing, producing a general 
Split, and that the wall, becoming perfectly 
usele88,was ultimately taken down and rebuilt 
The same evil has been known to occur 
from the use of facing-bricks, which, being 
somewhat larger in size than the common 
bricks forming the wall, were bedded in 
small layers of fine mortar, while with the 
Utter a large quantity of ordinary mortar 
teas employed. 


A little cement may, however, be advan- 
tageously used under the ends of bressum- 
mere and girders supporting weights, or in 
other situations where the mortar would be 
more than ordinarily depressed. 

These, we are aware, are every-day mat- 
ters, and, with many other points even less 
so, are often omitted by writers on the sub- 
ject, under the impression that mention of 
them would be deemed an insult to their 
readers. We are led to believe, however, 
that, like other things constantly beneath 
our own observation, they are frequently 
overlooked from that very cause, and deem 
it expedient, therefore, to refer to them, 
although but cursorily. Our object is to in- 
duce inquiry and reflection. Who knows 
what a single sentence sometimes leads to ? 


FALLING STARS IN AUGUST AND NOVEMBER. 

[From the Vienna Official Gazette .] 

The phenomenon of an extraordinary 
abundance of falling stars, about the middle 
of November, has been again observed this 
year, and in our part of the world more de- 
cidedly than ever. On the 10th of Novem- 
ber, when we watched from eight in the 
evening till one in the morning, we counted 
about nine such stars in an hour, the sky 
being rather hazy. On the 11th of November, 
during five hours after six in the evening, 
the sky being clear, we counted about 20 
in an hour, so that the phenomenon was 
increasing. On the 12th of Vovember, 
the sky being quite cloudy, no observation 
of the kind could be made. On the 13th of 
November the sky suddenly cleared up half 
an hour before midnight, and remained per- 
fectly serene till daybreak. During these 
six hours we noted 1002 falling stars, of 
which by far the greater part were of the 
first magnitude, with a long horn of light, 
and casting much shade, like the moon. 
The phenomenon decidedly increased from 
the beginning of the observation till about 
four in the morning, when it seemed to have 
reached its culminating point ; from that 
time till daybreak, it decreased, as the fol- 
lowing shows : — 

In the 1 hour of observation there were 32 falling stars. 


3 70 

4 157 

5 381 

6 310 


Unfortunately the state of the atmosphere 
on the following night was such, that it did 
not allow any further observation, so that 
the duration of this remarkable phenomenon 
could not be determined. At the beginning 
of August, there was an unusual number of 
falling stars, though very far from that in 
November. On the 7th and 8th of August 
we counted about six in an hour, on the 9th 
fifteen, on the 10tb si*$y, on the llth and 
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12th, thirty, and on the 18th, all which day 
it was again cloudy, only ten in an hour ; so 
that the 10 of August must be considered 
as the day on which the phenomenon was as 
its height, since it increased till that day, 
and sensibly decreased afterwards. We 
mean to give further particulars respecting 
the place of this phenomenon in the hea- 
vens. and of further peculiarities which re- 
sult from our observations during the pre- 
sent year, as soon as the necessary compa- 
risons shall be completed. 

Karl von Littrow. 


NOTES AND NOTICES. 

Progress of Civilization.— The indefatigable Sul- 
tan Mahmoud has a new plan on foot. He is about 
to establish, in one of the palaces at Constantino- 
ple, an “ institute for education,” on the European 
plan, in which Europeans only are to be the 
teachers. A project has been brought forward to 
establish a theatre in Pera ; but its chance of suc- 
cess is doubtful, though it appears the exhibition 
of a circus of French horse-riders in the Turkish 
capital has been quite the rage. We hardly know 
whether it ought to be regarded as evidence of the 
march of civilization or of uncivilization that, on 
the 5th of November, a theatre was opened at War- 
saw, for the performances of Jews exclusively, in 
the language known as Judeeo-Polish, a barbarous 
mixture of Hebrew and German, or rather a de- 
based German, written in Rabbinical Hebrew let- 
ters, which is generally understood by the Jews of 
Germany and Poland. This miserable jargon, 
which produces the same effect on the eye and 
mind as the ex-Moor dialect, written in the charac- 
ters of the Greek alphabet, is now it seems to be 
elevated to the rank of a stage language ! The first 

S erformance was a drama in five acts, entitled 
loses, the author of which, a Vienna Jew of the 
name of Schertfpierer, sustained the principal cha- 
racter. He is also the manager of this singular 
theatrical speculation, to which we cannot say that 
we wish much success. 

Leipzig Railway . — The shares in this undertak- 
ing were lately lowered a little in value, in conse- 
quence of a singular circumstance ; Brockhaus, of 
the great printing and publishing establishment, 
received an order to print off a number of certifi- 
cates of shares. Some of them were struck off so 
badly that they were laid aside to be burned. A 
man about the office stole a number, forged the 
signature of the secretary of the company, and set 
about 200 of them in circulation. When this was 
first discovered, the alarm of the shareholders was 
naturally excited, it not being known at the time 
how many of them had got abroad ; the company, 
however, soon got possession of all, by repaying 
what money had been advanced on them, and who 
proposes to commence an action against Brockhaus 
for the sum lost by his negligence. The evil being 
found not so great as was anticipated, the shares 
have nearly regained their former level, being at 94} 
per cent., and it is said in the German newspapers 
that after all, the company will probably sustain 
less injury by the transaction, than by the retire- 
ment of Mr. Worsden, the Englishman, who has 
hitherto superintended the building of their car- 
riages. 

Nuremberg Railway.— The third anniversary of 
the opening of the railway from Nuremberg to 
FUrth has just been celebrated. Since the 7th of 
December, 1835, no less than 1,357,285 passengers 
have been conveyed on this railway, though the po- 
pulation of both towns between which it runs does 
not exceed 60,000. This makes seven journeys each 
„yea r for each inhabitant, — an astonishing result, 
During these three years no life has been lost on the 
railway, no serious accident of any kind has occur- 


red, and the railway has received no material in- 
jury- 

Austrian Railroads. — The rails in the Austrian 
railroads are now made of iron from Styria, which 
are said to be found more durable than those sup- 
plied from England. 

Railways in Prussia.— An important law on the 
subject of railways has just been promulgated by 
the Prussian government. The most important 
points are these : — A railway must be approved of 
by the government, not only in its general plan, but 
in its details — to prevent undue speculation, any one 
who takes a share must pay 40 per cent on the no- 
minal capital before he can dispose of it, nor can he 
dispose of it at all without the consent of the com- 
pany, who may refuse to take any one else in hie 
place, — at the end of thirty years the government 
may, if it pleases, take the property into its own 
hands, on paying to the shareholders a certain 
amount proportioned to the profits of the preced- 
ing five years. After the railroad has been four 
years in action, the government has the right of 
naming other persons or companies besides the 
company of which it is the property, who shall have 
the right of running carriages upen it, on paying a 
certain sum fixed by government. The post is to 
be conveyed gratuitously, and as many persons as 
the Post-office sends with a free pass. 

Sir James Anderson's Steam-carriages.— In a let- 
ter from Sir J. Anderson to an Irish paper, he gives, 
the following account of the wonderful power pos- 
sessed by his steam-carriages, which are intended 
to run on common-roads : — “ Subsequent trials of 
the carriage in question have given the following 
results : — One hundred weight of coke per hour- 
produces 7500 gallons of steam per minute, driving 
the engine at a speed of 12 or 15 miles per hour, at. 
a pressure of 501bs. to the inch, and giving about 
4000 gallons of steam per minute, beyond the re- 
quired consumption. In other works, this immense 
power is obtained at a cost of one penny per mile.'* 
Such wonderful results having been obtained by Sir 
James in his factory— we presume it will not be. 
long now before we have a public demonstration 
on a common road of these performances. The. 
roads are now in excellent condition— shall we say 
New Year’s Day for a public experiment — or wait 
till the 1st of April ? 

Eastern Counties' Railway. — The centring of that 
beautiful structure, the River Lea Bridge, wae 
struck yesterday, when the depression of the crown 
of the arch was ascertained, by accurate levelling, 
not to exceed three- tenths of an inch. Perhaps such 
a circumstance was never before recorded of a. 
bridge of 70 feet span, constructed of mere brick 
and mortar. — Railway Times. 

Presentation of Plate to Dr. Gregory. — Our 
readers are aware that Dr. Gregory resigned his. 
appointment as Professor of Mathematics, at the 
Royal Military Academy, Woolwich, in June last,' 
We have just learnt that the company of gentlemen 
cadets, who are educated in that institution, have 
done great honour both to themselves and tha 
Doctor, by presenting to him an ornamental piece 
of plate, value 150 guineas, as a testimonial of their 
affection and respect. It is an elegant silver vase, 
with a suitable inscription, and appropriate emblems, 
including the arms of the Cadet Company as well 
as the Doctor’s arms ; the vase, which is 13 inches 
in diameter, is supported by a cubic pedestal of the 
most tasteful work. The entire design, which is 
of a beautiful classical nature, is due, we understand, 
to one of the senior cadets. The circumstance of 
this presentation must be the more gratifying to 
Dr. Gregory on retiring from his long career of 
official duty; as, during the whole history of the 
Royal Military Academy, extending over a period, 
of nearly a hundred years, this is the only testimo- 
nial of the kind which has ever been psesented to a 
retiring professor. 

The “ Liverpool " Steam Ship^ After all that has 
passed in reference to the steam-ship Liverpool, 
you, and all your readers who are interested in Uie 
issue of the steam trans-Atlantic enterprise, will OQ 
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gratified to hear of her arrival in this port this morn- 
ing, at nine o’clock, having made her passage from 
Cork in a little less than seventeen days. Of course, 
all the world knows that the passage westward (not 
eastward) is at all seasons “ the rub.** The average 
passage of the packets out is about thirty-three 
days, to twenty-two days in ; and even the fare is 
proportionally increased. In writing to you from 
Cork, 1 gave you what is now confirmed as a cor- 
rect account of our mishaps. Be it understood, 
then, that after a comparatively trifling re-altera- 
tlon in the engines, at Cork, chiefly consisting in a 
diminution of the draft of the chimnies, as I un- 
derstand it, the consumption of fuel has been re- 
duced from 40 tons daily, to 26 tons and 17 cwt., 
so that we had remaining this morning fuel probably 
for three days or more, although the 150 tons of 
cargo remained also in the boat. We made 
nearly 190 miles average progress daily, or between 
73 and 8 miles the hour. The boat, I must repeat, 
is no fair specimen of what a candidate for this na- 
vigation should be. The company have expended 
about 75,000/. on her, I hear, including 1,100/. in 
fitting up the after-cabin — but she was never in- 
tended, and is not fitted for the route, being too 
long, and wanting beam ; strong and staunch 
enough, but very wet — we had not a dry deck for 
a single day. Our arrival here is the great event of 
the times. Much anxiety has been felt for us, as 
we apprehended. A government brig wus even sent 
out to cruize for us two days since. On the whole, 
the result of this voyage has done not a little to 
strengthen the Atlantic enterprise in the public 
mind. It cannot be supposed that an effort to 
cross the ocean will ever be made under circum- 
stances more conclusive than ours.— New York, 
Nov. 23, 1838. Correspondent of the Athenteum. 

The Cottage Fire. — A plan of warming a house, 
from the back of a kitchen-grate, has been adopted 
by Sir Charles Menteath. A cast-iron back, an 
inch thick, is fixed to the grate, and another plate 
of sheet-iron, placed at a distance of one or two 
inches from the cast-iron back, shows a species of 
stove, which serves to warm the under-ground 
story of a house : and, by means of a circulation of 
air passing between the two iron plates, a current 
of warm air, by means of a pipe from the hot 
chamber between the iron plates, is carried to the 
next floor above. The air is heated to 190 degrees, 
by this simple economical method. The wall is 
hollowed out to the passage or room behind the 
kitchen-grate. The placing a thin plate of sheet- 
iron behind the fire of a cottage-grate, adds much 
to the comfort of the inhabitant. All cottages 
should consist of two rooms, with a wall in which 
the grate of the cottager is placed; so that the 
back of his grate warms the room behind, and 
dries his clothes. — Nottingham Mercury. 

Progress of Gas-lighting. — The town of Kirkwall, 
in Orkney, is now lighted up with gas, thus carry- 
ing the comfort and brilliancy of this beautiful in- 
vention to the Ultima Thule of her Majesty’s Brit- 
ish dominions. 

The Gaudin Light. — The splendid improvement 
in the Drummond light, which was recently exhi- 
bited to the Parisian Academy of Sciences, by M. 
Gaudin, and was received with much rapture by 
that illustrious body, is, it seems, claimed by two 
countrymen of our own. Mr. Keene has addressed 
to the Academy of Sciences a “ reclaimation” of 
the priority of invention, in favour of himself and 
Mr. Gurney. 


Time-pieces without apparent mechanism. — Sir . 
— I am obliged to your correspondent “ Omega,” for 
having, in your minor correspondence of last week, 
pointed out a circumstance that had certainly es- 
caped my notice. The main object of my commu- 
nication, in your 797th number, respecting Savory’s 
clock, was to account for the motion of the hour- 
hand ; the paragraph in which the possibility of a 
minute-hand also was alluded to, was rather a crude, 
half-formed hint, than a specific description. But 
“Omega,” in his correction of my oversight, has com- 
mitted one himself, fully as great. The minute- 
hand being at the back of the dial, must have an 
apparently reverse or retrograde motion, and would 
require the figures on the minute-circle to be placed 
the contrary way to those on the hour-circle ; the 
effect, therefore, of the circumstance pointed out 
by him, would be, that the minute-hand would 
lose, instead of gain, in respect to the hour-hand ; 
so that the proportion of the motion in the two 
hands should be as 1 to 13, and not as 1 to 11. 1 

must, however, admit, in candour to those who pre- 
ceded me in an attempt to guess at the construction 
of that which, for want of a better name, is called 
Savory’s clock, that I may have been under a mis- 
take with respect to its size ; having supposed the 
latter to be equal to that of the dial on the Poly- 
technic Institution, no dimensions having been 
given in the description in the 795th number of the 
Mechanics * Magazine. I have since seen one which 
was imported from France (where they seem to be 
common enough) in which the diameter of the dial 
did not exceed four inches, nor was the hand larger 
than that in a pocket chronometer. 1, of course, 
admit, that to a dial of that size my explanation is 
quite inapplicable. 1 have the honour to be, &c. 

Dec. 10, 1838. Nautilus. 

Preservation of Stone, SfC. — Sir, — “ An observer,” 
who, in your last number, writes on the “ improve- 
ment of buildings,” if he will turn to your volume 
for 1825, will find several papers of mine on the 
subjects he now alludes to. Appended to my 
“ Hints to paviors,” he will see my suggestions and 
experiments on the application of coal tar to the 
formation of paths and roads ; on the great harden- 
ing effects of oleaginous and of animal gelatinous 
fluids conjoined with earths and stones, whether 
applied to soft stone or to cement-covered build- 
ings, or to the formation of artificial stones by me- 
chanical compression. I trust that “ An Observer” 
will aiso honour me and benefit the public, by sup- 
porting me in my exhortations of the same date, to 
increase the daylight and remove the sombreness of 
our London streets, by annually white-washing the 
houses. In 1825, I published these papers in the 
shape of a pamphlet, and in 1832 Effingham Wilson 
gave out a second edition, in which is included a 
paper on the preservation of iron structures, and on 
oxidation. 1 have the honour to be, See., 

F. Macbroni. 

Metropolitan Railway Map. — Now published, 
vol. xxix. of the Mechanics* Magazine, price 8s. 
6d., illustrated with a Railway Map of the Metro- 
polis, taking in a distance of 30 miles from the 
Post-office. The limits of the two-penny and three- 
penny post deliveries are also shown in the Map. 
The Metropolitan Railway Map alone, stitched in 
a wrapper, price 6 d., and on fine paper, coloured, 
Is. The Supplement to vol. xxix, price 6 d. The 
Railway Map of England and Wales continues on 
sale, in a neat wrapper, price 6d. j and on fine 
paper, coloured, price Is. 
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ON HYDRAULIC POWER — NEW HY- 
DRAULIC MACHINE. 

Sir, — The overshot water-wheel is the 
only machine in general use, upon which 
streams of water operate by their gravity, 
in the course of their descent; and it is 
only the power exerted by a stream 
during its descent from a very limited 
elevation, that can possibly be made 
available through the medium of this 
machine ; because, in the first place, an 
overshot water-wheel requires a perpen- 
dicular fall, which can seldom be ob- 
tained from a very considerable altitude, 
by artificial means; and, in the second 
place, because in the few instances in 
which a very elevated fall is attainable, 
it is found practically impossible to con- 
struct a wheel of a corresponding dia- 
meter. 

The overshot water-wheel is therefore 
a very inefficient machine when applied 
to streams of rapid descent, and the con- 
sequence is, not only that such streams 
are very imperfectly employed, in cases 
where a water-wheel is used, but when- 
ever the quantity of w^ter is insufficient 
to turn a wheel with effect, the stream 
lies wholly neglected, although in a theo- 
retical point of view, its great descent 
may be much more than equivalent to 
the deficiency in the quantity of water. 

Hilly and undulating districts abound 
with little rivulets, which flow down the 
sides of declivities from elevations of 
from one to three hundred feet, and 
which, on account of their diminutive 
size, are at present entirely disregarded. 
Such streams as these, however, would 
become most efficient sources of mecha- 
nical power, if they were made to ope- 
rate by their gravity throughout the 
whole, or the greater part of their de- 
scent, instead of the very limited portion 
of it which a water-wheel is capable of 
employing. Streams of this description 
are to be met with on the banks of many 
of our navigable rivers, and in a mul- 
titude of other situations well suited 
for mills and manufactories, where hy- 
draulic power would prove of the utmost 
value. 

With the view, therefore, both of in- 
creasing the efficiency of many streams 
which are already in actual use, and of 
bringing into valuable employment an 
immense number of others, of which at 
present no use can be made, it is of the 
utmost importance that some method 


should be devised, of concentrating the 
power developed by rapid streams during * 
their descent from very elevated situa- 
tions, and of applying such power to the 
purpose of propelling machinery. 

The first step towards accomplishing 
this object, must be to get quit of the 
necessity of having a perpendicular fall, 
and the only conceivable way in which 
this can be done, is by conducting the 
stream in a pipe from the commence- 
ment to the foot of the descent, and 
bringing the column of water contained 
in the pipe, to bear upon machinery at 
the bottom. But still the question re- 
mains, in what manner is the pressure of 
the water to be made to act on the ma- 
chinery ? 

Before proceeding, however, with this 
consideration, it is proper to observe, 
that in whatever way we may apply the 
pressure of the water, it would be ex- 
tremely important that the motion of the 
water through the pipe should be slow, 
otherwise much of the force of gravity 
would be expended in the production of 
motion, and the power exerted on the 
machinery, would, in consequence, be 
greatly diminished. To make this per- 
fectly intelligible, suppose the lower part 
of the pipe to be fitted with a piston, and 
conceive the piston to move forward in 
the pipe as rapidly as the water could 
possibly follow it; in this case it is plain, 
that the whole action of gravity would 
be expended in producing the mere mo- ) 
tion of the water, and no force whatever 
would be exerted on the piston ; but if 
the velocity of the piston were such, 
as to retard the course of the water 
through the pipe, then a part only of the 
force of gravity would be required to 
generate the motion of the water, and 
the remainder would operate on the pis- 
ton ; and the slower the motion of the 
water were rendered by the resistance jpf 
the piston, the less in a very rapidly 
decreasing ratio, would be the quantity 
of force expended in the production of 
motion, and the greater, in consequence, 
would be the amount of the power which 
would remain to act upon the piston. 
But the less rapid the motion of the 
water through the pipe, the larger 
would the pipe require to be made, in 
order to carry off the same quantity of 
water. Hence, therefore, the .pipe for 
the conveyance of the stream would have 
to be very capacious, as compared with 


Digitized by v^.ooQLe 



Armstrong's nM w- hydraulic knoxns. 


trliat would be requisite, merely to draw 
off the whole of the water, if its escape 
from the lower extremity of the pipe 
were perfectly free. 

It is scarcely necessary to remark, 
that the diminution of effect, consequent 
on the expenditure of power in produc- 
ing the motion of the water, would not 
be peculiar to a machine propelled by a 
pressure to be thus obtained by means 
of a pipe, for it is very well known, that 
in the case of an overshot wheel, con- 
siderable power is lost in generating the 
motion of the water, during its descent 
in the buckets of the wheel. 

And now, with respect to the manner 
of applying the pressure of the water to 
the machinery at the foot of the pipe : 
the mode which most naturally suggests 
itself is by means of a cylinder and pis- 
ton, the same as in the steam-engine, 
and this method I understand has been 
recently put in practice at some lead 
mines in the north of England, but with 
what success I am not particularly in- 
formed. It is easy, however, to perceive 
that this system of employing the pres- 
sure must be subject to very serious 
objections, for unless the passages for 
the admission and escape of the water 
into and out of the cylinder, were many 
times larger than the corresponding pas- 
sages in the steam-engine, either the 
motion of the piston would be excessively 
slow, or the water would acquire such 
an accelerated velocity on entering and 
escaping from the cylinder, as would 
neutralize a very great part of the pres- 
sure ; and if, on the other hand, the 
passages were made sufficiently spacious 
to obviate these disadvantages, the valves 
would have to be enlarged to such an 
extent, as would render the difficulty of 
working them very considerable. Ano- 
ther objection to this mode of employing 
the pressure is, that the column of water 
contained in the pipe would be brought 
to a state of rest at the termination of 
every stroke of the piston, and consider- 
able power would be expended in renew- 
ing the motion of the water at the com- 
mencement of each succeeding stroke. 

We ought, therefore, to endeavour to 
effect the object in view, by some con- 
trivance which would be free from con- 
tracted passages, and in which valves 
might be dispensed with, for without 
contracted passages, valves could not be 
employed without inducing great loss of 


ill 


effect from friction. It is also of im- 
portance, that the plan we adopt should 
admit of the motion of the water through 
the pipe, being continuous and uniform, 
and not intermitting or varying. 

All these advantages would be pos- 
sessed by the machine, which is repre- 
sented in the engraving (see front page), 
and of which the following is a descrip* 
tion. 

The pipe for the conveyance of a 
stream from some considerable eleva- 
tion, communicates with the upper end 
of the tube A B C D, which is of some* 
what larger diameter than the pipe, and 
of a shape which will be best under- 
stood by reference to the drawing. In 
the upper side of this tube there is a 
slit or opening, extending from the 
point B to the mouth of tne tube, by 
means of which slit, the rim of the 
wheel, E F G, is admitted into the inte- 
rior of the tube. The breadth of the 
rim being somewhat greater than the 
diameter of the tube, the inner edge of 
the rim, or that which is nearest the 
centre of the wheel, remains outside of 
the slit, while the outer edge of the rim 
extends to the opposite side of the in- 
terior of the tube, and there falls into a 
groove adapted to receive it. The thick* 
ness of the rim is exactly equal to the 
width of the slit, so that that slit is accu- 
rately filled up by the insertion of the 
rim. Under these circumstances it is 
evident that the wheel would be capable 
of revolving with part of its rim con- 
stantly immersed in the tube, while no 
opening would be left through which 
the water could escape except the mouth 
of the tube. 

The rim of the wheel contains four 
equidistant circular apertures, three only 
of which are seen in the drawing, the 
remaining one being situated in that part 
of the rim which is concealed in the tube. 
The diameter of each of these apertures 
is exactly equal to the interior diameter 
of the tube, and a circular plate or disk, 
of the same thickness as the rim, turns 
upon an axle in each aperture, so as to * 
be capable of assuming a position either 
at right angles to the rim, as represented 
at E, or in the same plane with it, as 
represented at F and G, in which latter 
position the disks would accurately close 
up the apertures, and form, as it were, 
part of the rim. 

Now suppose the disk belonging to 
n 2 
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the aperture which is concealed in the 
tube, to be at right angles to the rim, 
the same as the disk which is represented 
at E ; in this position the disk in ques- 
tion would intercept the passage through 
the tube, and form a piston, which would 
sustain upon its upper surface the whole 
pressure of the superincumbent water, 
and the consequence would be, that the 
disk would be pushed forward in the 
tube, and the wheel would be put in 
motion. The pressure, however, upon 
the disk would of course only continue 
until it reached the mouth of the tube ; 
but in the mean time the disk which oc- 
cupies the aperture at G, would have 
entered the tube, and if as soon as it 
were admitted, it were caused to turn 
upon its axis, so as likewise to assume a 
position at right angles to the rim, it also 
would constitute a piston, upon which 
the water would begin to operate, the 
instant it ceased to act upon the other. 
All then that would be requisite to main- 
tain the constant rotation of the wheel, 
would be, to cause the disks, or pistons, 
as I shall now call them, to shut up into 
the apertures after quitting the tube, and 
again to open out and assume the requi- 
site position as soon as they are ad- 
mitted within it. 

Many ways maybe conceived of chang- 
ing the positions of the pistons in the 
order required, but the method which is 
represented in the drawing, and which I 
shall now proceed to explain, would pro- 
bably be as simple and efficacious as any 
other. 

The axles upon which the pistons are 
fixed are prolonged to the centre of the 
wheel, and upon each prolonged axle 
two cross-levers are fixed, one at right 
angles to the piston attached to the axle, 
and the other in the same plane with it. 
The levers and the pistons being thus 
fixed upon axles common to both, the 
pistons would necessarily obey any change 
of position to which the levers might be 
subject. Jn order, therefore, to reverse 
the position of each piston when it has 
entered the tube, we have only to reverse 
the direction of the levers with which the 
piston is connected, and this would be ef- 
fected by the following contrivance. 

h, i y k, is a slide which may be fixed 
to the frame in which the wheel revolves, 
or to any other stationary object, and 
which slide is so adjusted that when the 
wheel is in motion, the levers which are 


at right angles to the pistons may strike 
in rotation with one end against the head 
of the slide, as they arrive at the point at 
which the pistons are to be turned. By 
this arrangement the position of eacn 
lever would be changed from a direction 
perpendicular to the slide, into a direc- 
tion parallel with the slide, in which latter 
direction the lever would be retained by 
the subsequent action of the slide, until 
the piston in connection with it reached 
the mouth of the tube. Thus each piston 
would be turned into the requisite po- 
sition, exactly at the moment required, 
and in that position would be maintained 
so long as it remained in the tube. 

A similar slide would have to be fixed 
on the opposite side of the wheel, in the 
situation indicated by dotted lines, so as 
to operate on the other set of levers, and 
by a similar process, to shut back the 
pistons into the apertures, preparatory 
to again entering the tube. 

In order to render the pistons capable 
of turning round in the tube, it would 
be necessary to make their edges of a 
spherical and not of a cylindrical form, 
and the sides of the apertures would re- 
quire to be similarly shaped to make 
them correspond with the edges of the 
pistons. It will be perceived, however, 
that in consequence of so shaping the 
edges of the pistons, it would only be a 
single line round each piston, that could 
be in contact with the sides of the tube, 
on which account the pistons could not 
be made to fit perfectly water-tight. If 
the machine were propelled by the pres- 
sure of steam, the leakage which would 
be thus occasioned would constitute a 
serious defect, but in a machine propelled 
by the pressure of water leakage would 
be, comparatively, of very slight import- 
ance, because the quantity of water which 
would escape through a crevice, under a 
given pressure, would be extremely in- 
significant, as compared with the quan- 
tity of steam which would escape under 
similar circumstances. 

The mouth of the tube should be 
turned upwards, sufficiently to render 
every part of the opening higher than 
that part of the tube which is situated at 
C, in order that by the action of the air, 
the tube might be kept constantly full, 
below as well as above the [piston, which 
for the time being would be in operation. 
The advantage of this would be, that on 
the principle of suction, the water con- 
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tAined in tlie tube below the piston would 
operate on the machine with the same 
effect as if the weight of the water so 
situated in the tube were added to the 
pressure on the upper side of the piston. 

The width of the tube would of course 
be regulated by the magnitude of the 
stream, and the intended velocity of the 
machine. 

With respect to the size of the wheel, 
it would not require to be very large, 
probably a diameter of six or eight feet 
would be as eligible as any other. 

The interior of the tube should be 
lined with brass or copper, and the pis- 
tons and rim of the wheel should be 
cased with a similar material to prevent 
corrosion. 

The friction attending the operation of 
this machine would be much less than at 
first sight appears, for it will be observed 
that the friction of the whole apparatus 
would be merely that of juxta-position, 
and not of surfaces pressed forcibly 
against each other. 

In the over-shot water-wheel much 
loss of effect is occasioned in conse- 
quence of the impossibility of retaining 
tne water in the buckets, until it arrives 
at the lowest point in the revolution of 
the wheel ; but from this, or any analo- 
gous defect, the machine I have described 
would be entirely free ; and on the whole 
I think we may fairly conclude, that the 
relative loss of effect attending the ope- 
ration of the machine in question, would 
not exceed that which is experienced in 
the case of an overshot wheel. It follows, 
therefore, that by means of the proposed 
machine we should be enabled to in- 
crease the efficiency of a stream in the 
same proportion that we should increase 
its available descent. 

On an average the fall of an overshot 
wheel certainly does not exceed 25 feet 
in height, while by the machine I have 
suggested, a rivulet might frequently be 
made to operate from eight or ten times 
that elevation. In such a case, therefore, 
we should derive from the stream eight 
or ten times the power which under or- 
dinary circumstances would be attainable 
by means of an overshot wheel, or, what 
is much the same thing, we should obtain 
a given effect, from one-eighth or one- 
tenth of the quantity of water which is 
at present generally requisite to produce 
an equal effect. 

W. G. Armstrong. 

Newca»tle-upon-Tyne, Nov. 24, 1838. 


STEAM NAVIGATION OP THE UNITED 

STATES. — CONSTRUCTION OF 8TEAM 

VESSELS. 

Sir, — Mr. Stevenson’s sketch of the 
Civil Engineering of North America, has 
recently come under my notice, and has 
much interested me, particularly that 
part of it which relates to the steam na- 
vigation of the United States, having 
long felt with him, that it is strange 
we should hitherto “have received so 
little information regarding it, especially 
as there is no class of works in that 
comparatively new and still rising coun- 
try, which bears stronger marks of long- 
continued exertion, successfully directed 
to the perfection of its object, than are pre- 
sented by many of the steam-boats which 
now navigate its rivers, bays and lakes.” 

In 1824 , the French Government sent 
M. Marestier to examine and collect in- 
formation relative to the steam naviga- 
tion of the United States. The report 
which he made on his return was soon 
afterwards published in Paris. It was 
noticed at some length in “ Papers on 
Naval Architecture,” edited by Messrs. 
Morgan and Creuze, and in your va- 
luable miscellany, for 1832 or 1833 , a 
short abstract of its contents appeared 
from the pen of an individual, who at 
that time contemplated publishing an 
English translation of it, which he had 
just completed ; circumstances pre- 
vented this design from being carried 
into effect. M. Marestier executed his 
task with great ability, and his memoir 
contains a vast amount of practical in- 
formation, and evinces great tact in pre- 
senting the facts to the mind in such 
points of view as to indicate the gene- 
ral principles upon which the American 
steam-vessels were constructed. It is 
to be regretted that the attention of per- 
sons conversant with the science and 
practice of naval architecture in this 
country has not been more closely di- 
rected to the subject of steam navigation, 
with a view to its general improvement 
and the elucidation of correct princi- 
ples of construction. 

Our steam-vessels of the present day 
are undoubtedly superior to those of 
1824 , but the advance is not so great as 
might have been reasonably expected in 
fourteen years. Few of our builders 
have seriously directed their attention 
to the subject, and those who have done 
so have been regarded rather as schemers 
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almost deserving our pity, than en- 
couraged to persevere in their laudable 
efforts to improve, what must at no very 
distant period become an important ele- 
ment in our naval greatness. The want 
of some medium of communication ex- 

ressly devoted to this object, may per- 
' aps be one cause why the progress in 
improvement has not been more rapid, 
but it is to be hoped that Mr. Steven- 
son’s remarks, and the recent republica- 
tion of “Tredgold ou the Steam En- 
gine,” with a valuable appendix on 
steam navigation, will prove highly bene- 
ficial and productive of great improve- 
ment in this art. Mr. Stevenson, whilst 
be admits the important improvements 
which have been made by the American 
builders in the construction and action of 
theirTessels says, (page 119) that “ on mi- 
nutely examining the most approved Ame- 
rican steamers, 1 found it impossible to 
trace anypenera/principleswhich seem to 
have served as guides for their con- 
struction. Every American steam-boat 
builder holds opinions of his own, which 
are generally founded, not on theoretical 
principles, but on deductions drawn from 
a close examination of the practical ef- 
fects of the different arrangements and 
proportions adopted in the construction 
of different steam-boats, and these opi- 
nions never fail to influence in a greater 
or less degree the built (build) of his 
vessel, ana the proportions which her 
several parts are made to each other.” 

Now this course of proceeding is pre- 
cisely that which is the most likely to 
lead to the greatest degree of improve- 
ment, and we are inclined to the belief, 
from an examination of the drawings of 
the different American steam-boats which 
have come under our notice, that some 
general principles will be found to per- 
vade all fast going steam-vessels, al- 
though the builders may not have been 
able to communicate the theory of their 
construction. The greatest improve- 
ments in machinery have been the re- 
sult of the system of “ trial and error” 
adopted by all practical men, and to this 
system it is suspected we shall be in- 
debted for further improvements in the 
construction of steam-vessels. 

The plans of the two steam-vessels 
given in Mr. Stevenson’s work are con- 
structed upon the same principles below 
the water as to velocity, above the water 
they only differ so as to render them 


better suitable to their intended purpose. 
They may possibly have been furnished 
to the author as new designed, but they 
are not really so, for the principle upon 
which they are constructed, has been 
long known and applied by the English 
and Scotch steam-boat builders with 
success. 

The shallowness of the American steam- 
boats, their great length in proportion 
to their breadth, together with the small 
draft of water, are precisely the elements 
required for swift propulsion. To these 
vessels they have applied machinery of 
immense power, moving at a much 
greater velocity than is customary in 
European marine engines. Thus the 
velocity of the piston in the Rochester is 
equal to 540 feet per minute, whilst in 
the English marine engines it rarely 
reaches 210 feet per minute. When the 
Rochester piston is working at the rate 
of 540 feet per minute, and the circum- 
ference of the wheel moving at the rate 
of 23,13 miles per hour — if the velocity 
of centre of effort of the paddles be cal- 
culated, and compared with that of the 
boat, it will be seen that whether the 
boat be going at the rate of 16,55 miles 
per hour, and making 2 7 strokes per 
minute, the piston travelling through 
540 feet in the same time — or whether 
she be going at the rate of 14,97 miles 
per hour, making 25 strokes per minute, 
and the piston travelling through 500 
feet in the same time, that the difference 
between velocity of the wheel and the 
boat will agree within ,13 of a mile per 
hour, which might be occasioned by cir- 
cumstances not noted by Mr. Stevenson. 

At least this practical conclusion may 
be arrived at, that the amount to be de- 
ducted from the velocity of the wheel is 
constant, and does not materially vary 
with different velocities of the same 
boat in ordinary circumstances. 

In the valuable appendix to “ Tred- 
gold’s Steam Engine, ’ are some calcu- 
lations, by which it is attempted to be 
shown, that the velocity of the boat is 
to that of the wheel, as 2 to 3. This 
appears too much as applied to the 
Rochester, there^he ratio stands thus : — 
when going at a velocity of 16,55 miles 
per hour, the circumference of the wheel 
travels at the rate of 23,13 miles — dif- 
ference 6,58 miles. When going at a 
velocity of 14,97 miles — the circumfer- 
ence of the wheel travels at the rate of 
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$ 1,42 miles “difference 6,45 miles. If 
the centre of the paddle be assumed as 
the centre of effort, which I am aware is 
not quite in accordance with theory, but, 

I think is nearly so with fact — the dif- 
ferences are respectively 4,17 miles, and 
4,21 miles. And if applied to the Nar - 
ragausett , another steam- vessel, described 
by Mr. Stevenson, it would give her a 
yelocity of 15,375 miles per hour under 
the same circumstances that the Rochester 
performed 16,55 miles. Whether this is 
consistent with the fact, we have no 
means of ascertaining, Mr. S. not having 
given her speed, only remarking that she 
performs her voyages with certainty an4 
speed. The greatest speed of the jRo- 
chester , with the tide, is described to 
have been at the rate of 16,55 miles — and 
her greatest velocity against the flood 
tide, 14,22 miles; which, supposing the 
velocity of the tide to be constant, weuld 
give 15,37 as the velocity of the vessel 
through the fluid ; but Mr. Stevenson 
states, that for the first 27 miles, her 
speed was only 12,36 miles, although the 
current was in her favour. This diminish- 
ed speed is attributed to the shoal ness 
of the water and the narrowness of the 
channel, which would certainly occasion 
a great loss of speed. 

The shallowness of her draft of water 
(4 feet) and the immense power of her 
engines, as shown by Mr. Stevenson’s 
calculation (77 2,3 horses), ought to have 
roduced a greater speed if her form had 
een the best adapted to the purpose. 

I am inclined to the belief, that if the 
weight on board our river boats were 
reduced, so as to bring them to the 
same draft of water in proportion to 
their power and arrangements made for 
driving the wheels with the requisite 
velocity, that they would equal, if not 
beat the Rochester in speed. The English 
boats of the same dimensions as to length 
and breadth, are from one-half to two- 
thirds deeper in the hold than the Ame- 
rican boats — this, as every naval archi- 
tect is aware, is against them in point of 
speed, although it renders them better 
sea-boats. Mr. Stevenson has fallen 
into a very pardonable error, page 149, 
in which he speaks of the diverging 
waves, which invariably follow the steam- 
ers in this country, and break on the 
banks of our rivers with considerable 
violence — not invariably, as I can state 
from my own daily experience— for it is 


CEMENT BOOK-BINDING. 

here, as in America, that the swiftest 
boats produce the least disturbance of 
the fluid, and our own fast boats leave 
scarce a trace behind; whilst the slow 
cargo vessels raise such a terrific swell 
as to affright the luckless cockney from 
his propriety who happens to be caught 
by it in a Thames wherry. Apologizing 
for trespassing so much on your pages, 
I am, Sir, yours truly, 

George Bayley. 

Nov. 26, 1838. 


NICKELS AND COLLINS’ CEMENT 
BOtOK-BINDING. 

The superiority of Mr. Wm. Hancock’s 

E t method of binding books with 
rubber, has given rise to various 
endeavours to effect the same purpose 
by some other cement. Mr. Nickels, we 
believe, laid claim * to the invention of 
binding books with India rubber in a 
specification of a patent for “ certain 
improvements in the manufacture of 
caoutchouc” — but upon an action to re* 
peal this patent by scire facias, upon the 
ground of the specification claiming more 
than was set forth in the title, to save 
the remainder of his patent Mr. Nickels 
disclaimed, amongst other things, the 
method of book-binding. He has since, 
in conjunction with a Mr. Collins, taken 
out a patent for attaching the leaves of 
books together with a kind of cement ; 
but it must be evident that the very pro- 
perties which rendered the natural gum 
so applicable, are wanting in this arti- 
ficial substitute, time, however, will be 
the best test of both inventions. We 
have seen some very beautiful specimens 
of the caoutchouc book-binding at Mr. 
Jennings’s, in the Poultry — all Mr. 
Heath’s superb annuals have been bound 
by Mr. Hancock — and they are most 
favourable specimens of the invention. 

Messrs. Nickels and Collins state in 
their specification that the flexible or 
elastic cement, which they propose for 
the purpose of combining the leaves of 
books together is cheaper, more expe- 
ditious and better than India rubber. 
They then proceed to state the compo- 
sition of the cement and the method of 
using it. 

They dissolve a pound weight of isin- 
glass, or of the best glue, in three 
quarts of hot water, and incorporate 
about a quarter of an ounce of linseed- 
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oil with a quarter of a pound of dry 
coarse sugar, and when tne sugar has 
taken up all the oil, it is added by de- 
grees to the dissolved isinglass or glue, 
stirring it until well mixed ; the whole 
is then to be boiled together, until it is 
of that consistence that it may be laid 
on when hot or in a fluid state with a 
brush. The book is then to be rounded 
at the back, either in sheets or in single 
leaves, and put into a press, leaving 
the back protruding, and a coat of this 
cement is to be laid on hot, or rather 
warm, upon the back, and well rubbed in, 
that the back-edges may be well saturated 
therewith. A piece of qalico, or any 
other texture or fabric is to have a coat 
of the same cement, and to be pressed 
over it, to confine all the leaves together 
when dry, which in a warm room will 
be in a short time ; the book is then ready 
to be boarded and finished off in the 
usual way. The above is the cement 
which Messrs. Nickels and Collins state 
they believe to be the best for the pur- 
pose, but variations may be made, pro- 
vided gelatine is a constituent part, either 
incorporated with albumen or the muci- 
lage of vegetables. 


sir james Anderson’s steam- 
boiler. 

Sir, — Having seen in a late number of 
your Magazine, a letter from me to one of 
my friends on the boiler of Sir J. Anderson, 
I take the liberty of sending you another 
on the same subject direct from myself ; 
and which I am induced to do, owing to 
the following very extraordinary asser- 
tions published in an Irish newspaper : 

** In a letter from Sir J. Anderson to an 
Irish paper, he gives the following account 
of the wonderftd power possessed by his 
steam-carriages, which are intended to run 
on common roads. Subsequent trials of the 
carriage in question have given the follow- 
ing results : — One hundred weight of coke 
per hour produces 7,500 gallons of steam 
per minute; driving the engine at a speed 
of twelve to fifteen miles per hour, at a 
pressure of 50lbs. to the inch ; and giving 
about 4,000 gallons of steam per minute 
beyond the required consumption : in other 
words, this immense power is pbtained at a 
*t of Id. per mil ?.”• 


Now, Mr. Editor, I shall endeavour to 
show, by the assistance of a little plain 
arithmetic, how far the above astounding 
declarations coincide with real practice. 

First, he says “ 7500 gallons of steam 
per minute is produced, of the elastic 
force of 50 lbs. to the inch.” Now, then, 
I will try to show how much water is 
required to produce that steam. It is 
well known tnat water in volume being 1 . 
steam at the boiling point will be 1711 : 
but steam at the density of 50 lb. per 
inch will be 542; because that the greater 
the heat applied under pressure, the more 
water will be held in suspension by the 
caloric ; as I before observed, in my 
letter concerning the bursting of the 
Victoria boilers, in your No. 776 ; and 
which your correspondent N. S. con- 
strued erroneously to mean an “ assigned 
vacuum ,” in No. 780. Therefore 7500 
gals, -r- 542 = 13 8 gallons of water per 
minute, which must be boiled away un- 
der the pressure assigned of 50 lbs. to 
the inch, to produce 7,500 gallons of 
steam of that density and elastic force . 

Again, 13*8 gals, water per minute is 
= 1,380 lbs., and is per hour = 8280lbs., 
or 3 ton. 13cwt. 3qr. 20 lb. Now we 
are told this is effected with the small 
expenditure of only “112 lbs. of coke 
per hour.” The usual allowance of coke 
for boilers seated in brickwork is 4*97, 
say 5 lb. per cubic foot of water at com- 
mon low pressure ; but where the pres- 
sure is increased, as in the present case, 
to 50 lb. per inch, 7'2lb. of coke is ne- 
cessary ; and if the combustion is urged 
by a fan or blower, or by the waste steam, 
as in locomotives on common roads, then 
10 lb. of coke will not be to much. I shall, 
however, endeavour to keep as low as pos- 
sible, and assign 7*2 lb. per foot, we then 
have as before water per hour 8,280lbs, 
-7- 62*5lb8. = 132*4 cubic feet, and which 
X 7*2 lbs. coke = 953 lbs. coke required 
per hour instead of 112 lbs. ; which is 
just seven-and-a-half times more than Sir 
J. Anderson says his boiler requires ; and 
instead of Id. per mile comes to 8$d. per 
mile. Now if he can do this, why his 
boiler is a miracle ! but as I am no be- 
liever in miracles, and am like Thomas 
the Apostle a little dubious, I shall not 
believe without seeing and examination, 
for the following additional reasons, 
which I will put in juxta-position, that 
they may appear more clearly to your 
readers:— ... 
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A double-acting con- A high-pressure en- Sir Jas. Anderson’s A high-pressure 
densing, or low pres- gine boiler to produce Ne plus ultra boiler is boiler of 15 horse-' 
sure Steam-engine, steam at 501b. perinch, said to produce 7,500 power, (not locomo- * 
working expansively, and 7,500 gallons per gals, steam per min.,tive, but fixed), re- 
with a boiler of 180 minute, requires per of 501b. pressure, and quires, per hour, to 
horse-power, requires hour, requires, produce 826,33 gals, 

per hour, steam of 501b. per in.. 

Water, in cubic-feet, Water, in cubic-feet, Water, in. cubic-feet, Water, in cubic-feet, 
133 132-4 15 

Coke, in lbs., 960 Coke, in lbs., 953*0 Coke, in lbs., 112 Coke, in lbs., 112 

Mind, I do not say, Mr. Editor, that bulous island would be very glad to see 

this Baronet’s statement is untrue ; but it as well as — your obliged servant, 

this I do say, that if he can do what he r Scrutator. ' 

states, many of my compeers in this ne- Battersea, Dec. 24, 1838. 


COMPETITION BETWEEN THE BOOT 
FRANCE. — THE FRENCH 

The preference which is generally 
given to French boots and shoes over 
English, is generally set down by would- 
be patriots, as the result of a morbid 
prejudice in favour of foreign manufac- 
tures, and the superiority of the article 
is denied by nine out of ten of “the 
trade.” In a pamphlet* which we have 
received, which is remarkable for the 
liberal views the writer adopts upon 
the . subject, as well as for the clear, 
though somewhat redundant style in 
which these views are expressed, the true 
and rational cause of this preference is 
candidly stated ; the British manufacture 
was at one time the best, but the French 
workmen, in emulating to equal, have 
excelled ours, and consequently the pro- 
ducts of their labour are preferred by 
the consumer. 

11 Immediately following the settlement of 
the last continental war, and for many years 
after, we neither felt any opposition, nor 
feared it ; and yet the charges made at that 
period in our trade upon the consumer, were 
much heavier than those latterly, dr at pre- 
sent made. The English boot and shoe was 
then, generally speaking, the first article of 
its description in the world, and so there 
was nothing to apprehend, while the master 
kept up his prices, and the journeyman his 
wages. In the progress of time, however, 
and that, too, of no very extended length, 
th s healthy condition of things began to alter ; 
over-trading commenced, panics were felt, 
public credit seemed to reel, and having an 
abundance of hands ever ready for the market 

* The boot and shoe trade of France, aa it affects 
the interests of the British manufacturer in the 
lame business with instructions towards the French 
system of blocking. By. James Devlin. London: 
oteiU. pp. 47. 


AND SHOE TRADE OF BRITAIN AND 
SYSTEM OF BLOCKING, 
of labour, and nearly as abundant a number 
of shop-endeavourers, anxious to enrich 
themselves through the profits, or by the 
depression of that labour, our competition 
became more reckless as to character, each 
doing what best he could for his own in~* 
terests ; while in the mean, the employer 
and the workman of France saw their ad-, 
vantage, imitating our workmanship, and ex- 
celling where they could, till at length by 
their exertions, their attentions, and their’ 
ingenuity, and helped as they were, and still 
are, in particular by the richer and softer 
qualities of their leather, and in another way, 
by the superior fabric of their satin, their 
merits forced themselves into notice, were 
favoured, and are now, day-after-day, still in 
the way of being more highly favoured than 
ever. 

‘ This new view of the case then, will lead’ 
us once more to the still great fact of our 
having in France in the boot and shoe trade, 
as other manufactures have in many other 
instances, an efficient, a persevering, and an 
intelligent rival ; the award therefore, rests 
with the money spender, be he British, 
French, or of any other country, as to what 
article of his consumption he may please to 
give the preference. His pounds, shillings,, 
and pence, are his own, and his likings are 
generally seen to accommodate themselves to 
his benefits. For this reason it is, that the 
English consumer cares no more for an. 
English as English , than for a French boot 
or shoe ; he looks upon the matter in option, 
as in no ways a test of his patriotism, and 
makes hi^ selection accordingly, purchasing 
what best satisfies, or may best serve him, 
and taking no other heed.” 

The superiority of the French boots* 
and shoes, Mr. Devlin states, arises as 
well from the superiority of the leather,, 
as of the workmanship. With regard 
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ta quality of leather we shall have occa- 
sion perhaps to say a few words hereafter ; 
suffice it to say at present, that from in- 
formation with which we have been sup- 
plied, we have no doubt but that such 
an article will shortly be put into the 
hands of our workmen as will give them 
an advantage over their Gallic neighbours 
upon this score, and which will render 
unnecessary the importation of foreign 
leather recommended by Mr. Devlin in 
a subsequent part of his pamphlet, and 
which we quote ; and it will then be 
our workmen’s own fault if they allow 
their foreign competitors to retain their 
superiority upon the point of work- 
manship. We shall do our part in the 
xhatter Dy laying before the English boot- 
maker Mr. Devlin’s observations and in- 
structions upon the French system of 
blocking. In quoting so largely from 
Mr. D.'s pamplet, we think we snail be 
excused by him, the more so, as he de- 
clares in his preface that it is written 
** with a thorough conviction of its uti- 
lity, and with the desire and aim to assist 
the well-being of the trade.” 

“A fact to be closely attended to, is the 
pne, in the boot department, of onr very in- 
ferior manner of blocking, or turning the 
front piece of our common Wellington boot ; 
in this we are far behind our neighbours. 
Take up one of our boot -fronts so prepared, 
and compare it with a front coming from 
France, and the difference is as perceptible 
as lamentable. How stiff, how dead, and 
how forced is the one ; and how easy, moist, 
and elastic the other. The first, to one un- 
skilled in the operation, might seem to be 
baked, rather than gently moulded when wet 
ihto the position it has received ; and then 
catch it by top and toe, and pull it ever so 
tenderly back, and, lo ! at once its crabbed 
beauty is gone l and though you may press, 
shove, or contract it again into something of 
its original form, still can it never be made 
fo look the same thing as before. Now, do 
the like to the French front ; nay, more, you 
need not pull it “ tenderly,” but at your 
might — apply your strength to the two ex- 
tremes — force it, as it were, straight ; and 
then, letting it go again, lay it on your 
board, and by a little application of the hand 
it will nearly look as well as ever — no pucker- 
ings, no looseness, and still possessing the 
Requisite curve. ****** 

“After the blocking comes the cutting, 
and then the closing ; but in neither of these 
have we ought to dread. In our closing, 
particularly, we stand secure ; and, it were a 
#tme did we not— seeing that with us, for 


these 30 or 40 years back, we have made of 
it a separate qualification, taking apprentices 
to it, and making it our ambition to perfect 
it in the highest degree. 

“ The make of our lasts comes next to be 
considered, and here I must say, that I 
think Paris has in this matter some degree 
of superiority over London, that is, generally 
speaking. The entire bearing of the lasts 
of the Parisian, from heel to toe, have a 
straighter cast than those of London ; are 
not deficient in good seats, and being longer 
in the fore-part, from the fashion of not 
fitting-up so short as we do, they con- 
sequently throw off a boot which has not the 
snubby or stunted character of the English 
boot, but stretching forward more taper and 
slender-like, give the foot altogether a hand- 
somer appearance. 

“ Lastly, we come to the making ; — and 
here, as above said, if our closing be superior, 
yet, nevertheless, I know not, as it is followed 
by us, but it is the cause of one inferiority. 
The French maker being also his own closer, 
his opportunities to fit and properly mould 
his own counters, are better than what the 
English bootman can possess. In the mat- 
ter of these he is always caretul ; he keeps 
everything — bottom of back, counter, and 
stiffener — smooth, tight, and hard ; working, 
when he puts his boot on the last, the loose 
paste out of every corner and crevice, and 
then afterwards, by the tapping of his ham- 
mer, and much close and diligent rubbing, 
he finishes this part of his labour in a man- 
ner unusual in England, where such care in 
this particular, is seldom or ever employed. 
But in this we are wrong : a tight, firm, and 
hard counter, being of much more sterling 
advantage to a boot, than all our gloss of 
rand, and prettiness and beauty of bottom. 

“ The French maker, too, in the entire 
lasting of his boot, neglects no pains — shows 
himself always sedulous about the propriety 
of its position, and the lie and tearing away 
of his linings ; putting thesa always to rights 
when displaced, and repairing in the hem- 
ming every fracture which may be occasioned 
by the forcing of his pincers. In the build- 
ing of his heel, he, likewise, is highly accom- 
plished ; in this instance, he has taught our- 
selves to despise the use of the cobbler's 
plaster-ball, and in so doing, has torn away 
the mask from mauy a spumy, yawning, and 
ladder-like lift ; an imperfection, at one 
time — and that, too, not very long ago — so 
disgraceful to our trade. Indeed, in this 
matter, we may yet do better. 

“ Now, upon a summing up of these items 
or indications, what do they lead to? 
Why, briefly this. First t — that our leather 
is not equal to the French leather; and 
therefore it behoves the master-shoemaker, 
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at the earliest period — for his interests are 
fearfully hanging thereon — to enforce, if 
possible, in this particular, from the only 
proper quarter, that full respect to his 
expostulations and wishes, which the im- 
portance and exigencies of the case require ; 
and if he succeeds not to the necessary 
satisfaction, then he is to combine his 
endeavours with the endeavours of his 
fellow master-shoemaker, and enter into 
arrangements for the getting from abroad 
that superior quality of materials which he 
has been refused at home. 

“ Secondly. — And this, as before has been 
explained, is a very important matter indeed 
—he must do something to better the cha- 
racter of his blocking. * * * * 

“ In these countries the shoemaker is his 
own blocker, while in France, the cumbrure , 
or blocker, is a person solely in the employ 
of the currier, 15 or 20 hands being, in some 
large establishments, wholly engaged from 
day to day at this work, with a sort of 
overseer or master blocker, whose duty it is 
to take care that the procedure be properly 
done, he being the chief responsible party. 
Under this system then, as may be supposed, 
the art in question has had more attention 
in all ways bestowed upon it, than among 
ourselves, and, as a consequence, has at- 
tained a much higher perfection. 

“ The blocks themselves in France are of 
a better make, are considerably thicker at 
the back portions, or where the tacks are 
put in, and have not so much of round 
immediately beside or behind the front or 
blocking edge, and thus are they easier and 
better to be wrought on; this roundness 
impeding as it does, the easy draft of the 
leather in the operation of the pincers, as 
also when the leather is being forced back 
by tqe pane of the hammer, the blocking 
iron, or the stick. Again, these blocks are 
not near so wide, either across the foot-part 
or up the half-leg, as ours are ; the Freuch 
blocker uniformly putting his tacks in at the 
under , and not as with us on the top edge ; 
and thus, there being nothing of those rows 
of tacks in his way, as is the case with the 
English blocker, he can give a full force to 
the use of his hammer, blocking iron, or 
stick, without any danger of breaking down 
a single tack, and thereby, beside the injury 
to this particular article, often occasioning 
unsightly rents in the leather, and loosening, 
moreover, }hose parts of the work which had 
already been accomplished. Against all this 
the French blocker has easily and judiciously 
provided, and we must do so likewise. To 
effect this, however, thoroughly, we must 
bring in requisition sets of blocks, that is, 
if we wish to trench our leather for the 
fronts with economy, the smaller measure 
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requiring the smaller piece of leather, and 
that again the smaller block, and the same 
in the larger, vice versa. This will be evi- 
dent, and is important ; for while we save in 
one case, we are enabled to give the proper 
sufficiency for the other, and thereby in the 
latter instance, are not under the compulsion, 
in the cutting out of our boots, of leaving 
those fractures and holes up the side of the 
front, which is too often observed, and which 
not seldom are even dangerous, besides their 
offensiveness to the eye. So far then, these 
precautions, though very useful, are very 
simple, being no more than having trenching 
patterns to the different necessary sizes, 
and blocks again to suit these trenchings, 
the smaller blocks being appropriated to 
the smaller front leg-pieces, and the larger 
and intermediate blocks, to the larger and 
intermediate front leg pieces, thus enabling 
the work to be done better, from the greater 
fitness of the instrument to its purpose ; no 
leg-front in being put through the operation 
of blocking, either leading into difficulty or 
error from its wasteful abundance, or its 
confined poverty, two things which should 
be always avoided.* 

The utility of sets of blocks therefore, 
must be evident, as also our own general 
neglect in this particular. In many of our 
petty shops especially, two or three pairs of 
blocks, are at most the usual compliment in 
use, while in others, where there are more, 
these again are so heedlessly assorted — if 
indeed they be assorted at all — as to be 
scarcely of greater advantage to the full 
purposes of blocking; beside, as before said, 
blocking with us is mostly but no better 
than a sort of job work, a pair of fronts 
being put on now and then either by a 
clicker or a cleaner-up, or by the master 
himself; or the fronts are bought ready 
prepared as blocked by some one at the 
currier's, though these generally are more 
faultily blocked still, or rather merely 
shoved in, and then pasted up and thickly 
gummed over, so that the paste and gum, 
at the least application of the fingers, 
breaks and falls off, and thus on closer 
inspection, discovers the really disreputable 
nature of the trick altogether, as well in 
the intrinsic character of the work itself, 
as in the worthlessness of the mask with 
which it has been decorated, cheating the 
eye by an appearance of beauty not at all 
stable, and by which also, probably, the 


* Perhaps I should say, that blocks of the French 
form are now making, and by the time this pam- 
phlet will be printed, may be had at the Grindery 
establishments of Mrs. Dennis, George Court, Pic- 
c&cadilly ; William Dennis, Little Pulteney Street, 
Golden Square; and John Dennis, Vese Street, 
Clare Market. 
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most inferior sort of leather is sought to be 
palmed off as being of first-rate quality. 

‘ “ Blocking, too, is often with us too much 
tiie affair of the moment, in all small shops 
especially. The order is given, the fronts 
trenched out, then hurried on the blocks, 
and probably afterwards suddenly dried be- 
fore the fire — the stamina being thereby in 
many cases so scorched or burnt out of the 
leather, as to render the article when finished 
almost next to valueless. * * * * 

u But to proceed with these instructions ; 
and now to the more immediate process of 
blocking itself. 

4i The front, in the first place, is to be 
Sufficiently wetted in cold water, and never — 
as is sometimes done — in warm or hot water, 
a foolish and most dangerous habit. A little 
soaking, and afterwards a short and brisk 
rubbing between the hands, with an occa- 
sional dip or two, will do for this purpose. 
On being thus wetted, it is to be doubled 
and laid on a board, and there drawn out 
with the pincers as much as possible at the 
two heel or joint corners, as also at the 
front-top of the leg, in an upward outward 
position, After this, it is to be strained, 
somewhat in the way a jockey- boot tongue 
is strained, though in a contrary direction, 
the straining hand in this case being the left 
in place of the right ; that is, the downward 
or foot part is to be endeavoured to be 
turned, instead of the upward, or the. leg 
part. The straining leather or cord will be 
fastened or tacked down, therefore, at the 
top of the front ; and as a stronger exertion 
will be here requisite in pulling with the 
left hand, it may be proper to recommend 
as a help to this, that a piece of cross stick 
or other holding be attached to the end of 
the strainer, so as to command a greater 
power while in the act of yielding as much 
curve to the leather at the instep part as 
may be possible, though this, at the best, 
will be no great deal. Such curve, however, 
as shall be gained this way, will be highly 
serviceable, and much expedite the after 
process. When this is done, the fellow- 
front, or series of fronts, are to be done so 
by likewise, and then the blocking may 
commence. 

On beginning to block, the curve of the 
front is to be taken in the right hand, and 
placed directly over the curve of the block ; 
then the two corners are to be forced with 
the fingers as far out as they possibly can 
be got, and next slightly pincered out and 
tacked down, at or near the block corners, 
each corner with two or more tacks, as may 
be seen in all French blocking. 

The instruments or tools to be used are, 
besides the pincers, only two : — one is a 
sort of wpoden rasp, with rounded back, 


made often by the workman himself, the 
teeth blunt and standing at about a quartet 
of an inch from each other, the wood of a 
fine, smooth, and hard description, and the 
length of the tool altogether being from 
fourteen to sixteen inches, the rasp portion 
extending to about ten inches in the middle, 
and the two untoothed ends, used as the 
handles. Sometimes also, a circular notched 
stick, made by the turner, is preferred by 
certain blockers, though I believe the other 
kind is thought the best by the best work- 
man, the top portion serving occasionally as 
as leeking, or what in the trade is technically 
called a long-stick . 

The other tool or instrument is the block- 
ing iron or blocking -knife % with a heavy 
deep handle, the whole width of the hand, 
and cased at each end with a plate of steel, 
to serve as a hammer in striking in the 
tac^s, it being no matter how the tool, in the 
hurry of work, may be taken up, each end 
equally serving the purpose ; the knife or 
under part is of a blunt edge, and in depth 
about two inches, and near upon four inches 
wide, with rounded corners. 

The wor ing bench of the French bloc! er 
ought also to be described : this rises a little 
above his knees as he sits at work, and upon 
it he keeps his tacks, pincers, wooden rasp, 
and blocking knife ; it has a sort of front 
ledge, between two and three inches in height, 
nailed or otherwise fastened on, at about 
the same distance from the near edge of the 
bench itself against which the workman lays 
his block for a support, in the various neces- 
sary directions, the purchase or hold he thus 
gets over it, giving him a much greater power 
in the use of the stick just described, than 
otherwise he could command. 

With these tools then, and being thus 
placed before this kind of bench, the blocker 
may proceed. He has already fastened his 
comers, after which, by the action of his 
fingers, he may ease and work back the lea- 
ther on both sides the block as well as he 
can, using occasionally his knife or his rasp, 
though yet to no great effect ; two tacks at 
each side the vamp, at its fullest part, may 
then be put in, and next, after a little more 
working of the rasp or knife, one tack at 
each side, above the turn on the leg ; the 
top of the front is now to be drawn up to its 
proper extent, (which practice will better 
teach, than any description,) and then at 
both sides tacked, as also, with one tack at 
the middle or fold, or one tack at each side 
the fold ; thelatter the preferable, as being 
the firmer method. 

Tho front being thus, in these different 
places, temporarily secured, namely — at the 
comers, the foot, and the top, — the wrink- 
lings or foldings of the general pursy leather 
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are next to be conquered. And now it is, 
that the rasp is brought into efficient ope- 
ration ; being taken between the two hands, 
and pressed downwards and crossways on 
each side the block, bruising, confining, and 
flattening the wrinkles into smaller dimen- 
sions, the higher portion of the stick, where 
are no notches, to be occasionally rubbed 
over or along the block at its front angle, to 
keep the leather here level and clear. The 
blocking-knife is next to be employed, to 
force these wrinkles to their utmost, or en- 
tirely from observation. 

Much art and care, however, is required 
in the working of this tool, as inducing to 
one of the principal perfections of good 
blocking. In England, we generally, for 
this purpose, take the pane or flattened end 
of our hammers, and force each wrinkle 
heedlessly in a direct line to the position of 
the working hand — either across, above the 
turn, from the angle to the sides, or down- 
wards, below the turn, right towards the toe, 
and to the tacks we put in along the lower 
part of the blotk ; — but in France they have 
discovered the better system. The French 
blocker, holding the edge of the block to his 
person, as it lies on his knees, and the foot 
to the right, and the top part to the left, 
pressing inwards to his side, he, in the first 
place, begins with his knife at the turn, and 
compelling the wrinkles in a sweeping or 
outward semicircular direction, pincers and 
tacks out the edges, as he proceeds, for the 
space of about three inches ; then turning 
the block, he does the same by the other 
side. He next begins with the wrinkles on 
the foot or vamp portion, giving likewise 
the curving direction to the action of his 
hand, commencing at the turn and making 
the sweep of about four inches in extent, 
less or more, according to the length of the 
foot of the block. In no case does he press 
the wrinkles right down the foot, and only 
makes use of the tool in forcing right across 
the foot when the wrinkles have disappeared, 
and he is about to pincer the lower portion 
of the vamp leather to its utmost extent. 

There is another operation which he per- 
forms in his blocking, that is never practised 
in England, and which, besides, is of the 
most positive utility. Before the blocking 
of the leg and foot parts be entirely finished, 
he draws his foot tac 8, and taking the lea- 
ther at the extreme end in his pincers, there 
forces it over the toe at his utmost power : 
the effect of this being, that when the front 
comes to be taken off the block, the high 
state of tension it has been put through, will 
give it, on being pulled back, that extra- 
ordiuary degree of tightness at the turn, 
which is so very remarkable a feature in the 
superior character of the French to the Eng- 


m 

lish blocking ,* and which also, even through 
the making and the wearing it uniformly ia 
observed to retain, conferring at once a 
beauty and a perfection of the most necessary 
description. 

It is needless, I think, to amplify more 
on this matter, or to tell here of such sim- 
ple things as all should, at the least, be al- 
ready well aware of, namely — that in block- 
ing, the tacks shoidd be put in regularly, 
each tack as opposite to its fellow-tack on 
the opposing side as may be possible ; and 
that all soft, flabby, or foul leather should 
be carefully drawn out, even to the top ; 
that in cuts opening out at the edges to thq 
eyes of the blocker in the time of his occu- 
pation, he should make it- his endeavour to 
do the best by these he can, helping the 
good leather as far as he muy over to the 
side of the damage, so that, in the cutting 
out of the boot, these blemishes may be 
taken away. It seems to be needless to 
state these matters, or to caution about 
them, though one direction I must add, as 
being of considerable value. This is, that 
when the boot-front is blocked as before 
described, and yet in its wet state, a portion 
of that sort of grease called dubbing , should be 
in all cases, rubbed along the sides of the foot or 
vamp part — but not such dubbing as may be 
bought at our curriers' shops, raw and innu- 
tritious as it is — but dubbing made from a 
mixture of the best tallow fat and good oil, 
an article which, I have been told by a per- 
son closely connected with one of the most 
extensive currier’s establishments in Paris, 
is a chief means to the production, in the 
dressing, of that superior fulness and soft- 
ness in the French leather over our own ; 
and if so, or even but partially so, how la- 
mentable it is, that a remedy of such trivial 
cost should so culpably be overlooked, our 
thin and rank stuffing oozing out at the. 
blocking and in the wear like mere water, 
and leaving the meagre starved leather to. 
fret, harden, and perish long before its pro- 
per time, not only to the loss of the con- 
sumer, but to the constant mortification of 
the shoemaker himself — the still blamed, 
though, in this case, the still innocent party* 

“These instructions towards blocking 
having taken up more space than I had 
thought would be necessary, I mnst now 
hurry over the remainder of this summing- 
up, though, as I hope, to no loss ; the 
leather and the blocking being the two most 
important points which, as resting with 
ourselves, it devolves upon our own pru- 
dence and exertions to effectuate an improve- 
ment in. 

“ As to the cutting and the closing , these 
are safe. And now — 

“ Thirdly — comes the character of ouF 
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httit which, to an intelligent and capable 
employer, la a matter of no difficulty, scarcely 
requiring anything more than another change 
of taste, assisted, as this always must be, 
by a strict observance of the foot as to its 
differential points and bearings. Many of 
our English bootmakers already fit ex- 
cellently ; though, when this is done more 
generally, it will be both better for them- 
selves, and the great stable character of our 
trade, as the errors of a majority tend ever- 
more to the injury of the whole. 

“Fourthly, and in conclusion, we have 
now only to notice the making , and where 
Only a little more care is requisite I mean 
care as to principle * — such as lasting, and 
every other real perfection of this most va- 
luable branch of our trade, in contradistinc- 
tion to that loss of time which is now so 
Irksomely wasted in tracing pretty devices, 
in pretty colours, along the soles, which the 
drat five minutes’ walk will wholly oblite- 
rate ; and which, then, too often to the cost 
of the purchaser, are found but a very poor 
equivalent indeed for the neglect of the 
more needed perfection.* 


LIST OF ENGLISH PATENTS GRANTED BE- 
TWEEN THE 26th OF NOVEMBER AND 

THE 24th OF DECEMBER, 1838. 

John Small, of Old Jewry, merchant, for im- 
provements in the manufacture of thread, or yarn, 
and paper, by the application of certain fibrous 
materials not hitherto so employed. Patent sealed 
Dec. 1 j six months to specify. 

Peter Taylor, of Birching Bower, Lancaster, 
rape-maker, and slate merchant, for improvement# 
in machinery for propelling vessels, carriages, and 
machinery, parts of which improvements are appli- 
cable to raising of water. Dec. 1 j six months. 

Ambrose Bowden Johns, of Plymouth, artist, for 
improvements in colouring or painting walls, and 
other surfaces. Dec. 1 j six months. 

James Hartley, of Bishop Wearmouth, glass ma- 
nufacturer, for improvements in the manufacture 
of glass. Dec. 1 j six months. 

Theodore Cotelle, of the Haymarket, civil engi- 
neer. for improvements in extracting the salt from 
sea or salt-water, and rendering it pure or drinkable, 
and in purifying other water. Dec. 1 ; six months. 

John Player, the younger, of Longhorneur, Swan- 
sea, Glamorgan, for improvements in ftirnaces and 
ire-places, for consuming anthracite and other Aiel 
for generating steam, evaporation, smelting and 
hasting iron and other metals. Dec. 1 ; six months. 

William Pontifex, of Shoe-lane, London, copper 
smith, for Improvements in apparatus and materials 
employed in filtering and clarifying waters and 
Other liquids. Dec. 1$ aix months. 


* It is hut right that I should state a great ipjus- 
tloe which some masters are in the habit of inflict- 
ing on their own native workmen, in looking for or 
insisting on this valueless loss of time, as occasion- 
ed by the figuring and the painting here alluded to, 
though on those French or other foreign workmen 
in their employ, the same be not exacted ; foolishly, 
perhaps^ thinking as they do, that that boot which 
the French workman makes, because he makes it, 
must be equal to the really French boot, which is 
not at all the case, the operative part, as far as he 


John M'Curday, of Tonbridge-pface, New-road- 
Esq., for an improved method or methods of 
generating steam, and applying the same to the 
evaporation and boiling of fluids, which method, or 
methods, is, or are applicable to steam-engines, and 
other purposes, where steam is, or may be applied. 
Dec. 1 ; six months. 

Stanislaus Darthez, of Austin Friars, London, 
merchant, for certain improvements in the con- 
struction and arrangement of axles, axle-trees, and 
the naves of wheels for carriages. Dec. 1 > six 
months. 

John Shaw, of Glossop, brass- worker, for certain im- 
provements in the arrangement and construction 
of wind musical instruments. Dec. 1 ; six months, 

Luke Hebert, of Camden Town, C. E., for an im- 
proved mode, or modes of fastening trowsers, and 
other parts of dress or apparel, being a communi- 
cation from a foreigner. Dec. 1 j six months. 

Miles Berry, of Chancery-lane, for improvements 
in the means of, and apparatus for manufacturing 
gaseous liquids, and for filling bottles and other 
vessels used for holding the same, and retaining 
the contents therein, and emptying the same when 
required j being a communication from a foreigner. 
Dec. 0 j six months. 

James Carson, of Liverpool, doctor of medicine, 
fora new mode of slaughteriug'animals intended for 
human food. Dec. 6 ; six months. 

Thomas Robinson Williams, of 61, Cheapside, 
C. E., for certain improvements in machinery for 
spinning, twisting, or curling, and weaving horse- 
hair, and other hairs, as well as various fibrous 
substances. Deo. 6 ; two months. 

Henry Count do Crony, of Picardy, Francs, now 
residing at 14, Cambridge-street, Edgeware-road, 
for certain improvements in filtration ; being a com- 
munication from a foreigner. Dec. 6 ; two months. 

John Alexander Elzear Degrand, of the Boulevart 
du Temple, Paris, now residing in Paul’s Chain, 
London, C. E., for Improvements In the production 
of motive power, and in machinery for applying thw 
same to useful purposes. Dec. 6 j six months. 

Daniel Chandler Hewitt, of Store-street, Bed- 
ford-square, professor of music, for certain improve- 
ments in musical instruments. Dec. 6; six months. 

John Chisholm and Maria Hyppolite Bellemoir, 
of Pomerov-street, Old Kent-road, manufacturing 
chemists, for improvements in treating massicott, 
litharge, and other compounds of lead, for the pnr- 
pose of obtaining therefrom silver, and certain 
other products. Dec. 6 ; six months. 

Godefroy Cavaignac, of Tavistock-row, Covent- 
garden, gent., for improvements in apparatus for 
transporting materials for various purposes, from 


is concerned, being scarcely of any use towards the 
perfection of the article. This ignorance, or what- 
ever else it be called, is as condemnable as lament- 
able, there being no reason why the time of the 
native workman should be so wasted, while that of 
the foreign workman is treated with more respect ; 
and, merely, as it would seem, because he is foreign. 

I have actually seen boots made in London by these 
two classes, and in the one employ, where the dif- 
ference in the worth of the work, as measured be- 
tween them iu the time it. exhausted, was equal to 
one- third of the wages received by the individual 
workman. Nor is excellence to be attained in this 
way;— boots properly being made to wear, and not 
to be made pictures of— a shop-window exhibition 
— and which it were well if the purchaser knew to 
value as such exhibitions usually deserve. 

Men’s time should uot be thus sacrificed. If 
they are to become painters in place of shoemakers, 
let them in their leisure display their abilities on 
its proper ground— the canvass, and not the hard 
hide leather which is to be trod in the dirt. Be 
them, in their available opportunities, painters,, 
poets, or philosophers, any thing, in short, but the 
mere dupes of a diseased paltry passion, born in 
whim, and followed np in oppression. 
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Me place to the other, particularly applicable to 
road-cutting and embankments. Dec. 6 ; six months 
Thomas Sweetapple, ofCotteshall Mill, In Godal- 
mlng, paper-maker, for an improvement, or im- 
provements in the machinery for making paper. 
Dec. 0 ; six months. 

Frederick Neville, of Pancras-lane, in the city of 
London, gent., for an improved method, or process 
of manufacturing coke, whereby the sal ammoniac 
bitumen, gases, and other residuous products of coal 
are at the same time separately collected, and the 
heat employed in the process is applied to various 
other useful purposes. Dec. 6 ; six months. 

James Gardner, of Banbury, ironmonger, for im- 
provements in cutting Swedish turnips, mangle 
wuriel and other roots used for food for sheep, 
horned cattle, and other animals. Dec. 12; six 
months. 

Thomas Vaux, of Woodford, land surveyor, for 
Improvements in tilling and fertilising land. Dec. 
12; six months. 

Crofton William Moat, of Putney, for an im- 
proved mode of applying-horse power to carriages 
on ordinary roads. Dec. 12 ; six months. 

Barclay Farquh arson Watson, of Lincoln*s-Inn 
Fields, solicitor, for improvements in crushing or 
preparing New Zealand flax (phormium tenax). 
Dec. 12 ; six months. 

Edwin Edward Cassell, of Mill Wall, Poplar, 
for improvements in lamps. Dec. 12; six months. 

Job Cutler, of Lady Pool-lane, Birmingham, gen- 
tleman, for improvements in combinations of metals, 
applicable to the making of tubes or pipes and to 
other purposes, and in the method of making tubes 
or pipes therefrom, which improved method is ap- 
plicable to the making of tubes or pipes from certain 
other metals and combinations of metals. Dec. 12; 
six months. 

James Lees, of Salem, near Oldham, Lancaster, 
cotton spinner, for an improvement in the machinery 
for spinning, twisting, and doubling cotton, silk, 
wool, hemp, flax, and other fibrous materials. Dec. 
17 ; six months. 

John Hawkshaw, of Manchester, C.E., for certain 
improvements in mechanism or apparatus applicable 
to railways, and also to carriages to be used thereon. 
Dec. 17 ; six months. 

Benjamin Ooodfellow, of Hyde, Chester, mechan- 
ic, for certain improvements in machinery or ap- 
paratus for planing or cutting metals. Dec. 17 ; 
six months . 

John Roberts, of Manchester, machine-maker, 
for certain improvements in machinery or appara- 
tus for planing or cutting metals. Dec. 17 ; six 
months. 

John Radcliffe, of Stockport, machine-agent, for 
the application of an improved' covering for the roll- 
ers used in the several processes of preparing, 
drawing, slubbing, roving, spinning, twisting, and 
doubling of wool, cotton, wool flax, silk, mohair, or 
any other fibrous material or substance, or so many 
of such rollers as require, or are deemed to require 
covering for such several processes, or any of them. 
Dec. 17 ; six months. 

Joseph Zambeau, of St. Paul’s church-yard, 
chemist, for improvements in rotatory-engines, 
being a communication from a foreigner. Dec. 19 ; 
six months. . 

Andrew Smith, of Prince’s-street, Leicester- 
square, engineer, for certain improvements in ap- 
paratus for heating fluids and generating steam. 
Dec. 19 ; six months. 

Samuel Parker, of Argyll-place, London, Imp 
maker, for improvements on stoves. Dec. 19; six 
months. 

Carl Augustus Holm, of Mincing-lane, engineer, 
and John Barrett, of Vauxhall, printer, for certain 
improvements in printing. Dec. 19 ; six months. 

Daniei Stafford, of 25,St. Martin’s-le-grand, Lon- 
don, gentleman, in pursuance of the report of the 
judicial cdmmittee of her Majesty’s privy council, 
for certain improvements on carriages, being an ex* 
tension for the term of seven years from the 24th 
ay of December instant, of former letters patent. 


LIST OF SCOTCH FAT® NTS GRANTS* BE- 
TWEEN TH* 22nd OF NOVEMBER AND 
THE 22nd OF DECEMBER, 1838. 

Robert Beart, of Huntingdon, miller, for Ira* 
provements In apparatus for filtering liquids. 
Sealed 27th of November, 1838; four months t# 
specify. 

Auguste Victor Joseph, Baron D’Asda, of Mill* 
man-street, Bedford-row, Middlesex, in consul 
quenoe of a communication made to him by a cert 
tain foreigner residing abroad, for improvements 
in producing or affording light, which he intends to 
denominate a solar light. November 29. 5 

John Barnett Humphreys, civil engineer, for 
improvements in marine and other steam-enginsR 
November 29. 

Richard Lamb, of David-row, Southwark, gent 
tleman, for improvements in apparatus for sups 
plying atmospheric air in the production of light 
and heat. November 29. ' 

James Timmins Chance, of Birmingham, glass 
manufacturer, for improvements in the manufoos 
ture of glass. November 29. 

Paul Chappe, of Manchester, spinner and manu- 
facturer, for certain improvements in the meanfi 
of consuming smoke, and thereby economising 
foel and heat in steam-engine or other furnaces or 
fire-places, which improvements are also applicable 
in preventing the explosion of boilers. Novem- 
ber 30. 

Samuel Seaward, of the canal iron works, PoplaiV 
Middlesex, engineer, for certain improvements in 
marine steam-engines. November 30. 

Henry Davies, of Stoke Prior, in the County of 
Worcester, engineer, for certain improved appa- 
ratus or machinery for obtaining mechanical power, 
also for raising or impelling fluids, and for ascer- 
taining the measure of fluids. December 7. 

Joseph Bolton Doe, of Hope-street, White-cha- 
pel, Middlesex, iron -founder, for improvements 
in apparatus used in the manufacture of soaps 
December 7. 

Fanquet Dtlarue, junior, late of Daville, near 
Rouen, France, but now residing at the London 
Coffee-house, London, gentleman, for certain im- 
provements in printing and fixing fast, red, black, 
and other colours upon cotton, silk, woollen, and 
other fabrics, without the usual process of dyeings 
December 11. 

Theodore Cotelle, of the Haymarket, Middlesex* 
civil engineer, for improvements in extracting tha 
salt firom sea or salt water and rendering it put® 
or drinkable, and in purifying other water. De* 
cember 14. 

Henry Adcock, of Mount Place, Liverpool, civil 
engineer, for certain improvements in the raising 
water from mines and other deep places. De- 
cember 14. 

William Thorp and Thomas Meakin, of Man* 
Chester, silk manufacturers, for certain improve* 
ments in looms for weaving, and also a new do* 
scription of fabric to be produced or woven therein! 
December 14. 

William Crofts, of Radford, Nottingham, machine 
maker, for improvements in the manufacture of 
lace. Dec. 14. ’ 

Joseph Green, of Ranelagh-grove, Chelsea, Mia* 
dlesex, gent., for an improvement in ovens. Dee.2U 
Thomas Nicholas Raper, of Greek-street, Soho, 
Middlesex, gent., for improvements in rendering 
fabrics and leather waterproof. Dec. 21. * 

John Howarth, of Aldermanbury, London, ma- 
nufacturer, partly in consequence of a communica- 
tion from a certain foreigner residing abroad, and 
partly by invention of his own, for certain im- 
provements in machinery for spinning, roving, 
doubling, and twisting cotton, and other fibrOua 
materials. Dec. 21. 
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NOTES AND NOTICES, 


- LIST OF IRISH PATENTS GRANTED IN 
NOVEMBER, 1838 . 

Joseph Rock Cooper, for Improvements In fire- 
arms. Nov. 6j 1838. 

Jean Leandre Clement, for improvements in ap- 
paratus for ascertaining and indicating the rate of 
vessels passing through the water. Nov. 6. 

Richard Thompson, for Improvements in making 
a certain spirituous liquor, which he intends to de- 
jiominate “ Thompson's British Wine Brandy." 
Nov. 8. 

John W. Fraser, for improvements in diving 1 , or 
descending, and working in water, and for raising 
or floating, sunken and stranded vessels, and other 
bodies. Nov. 16. 

John Henfrey, for improvements in the manu- 
facture of hinges and joints, and in the machinery 
employed therein. Nov. 17. 

Richard Eese, for certain improvements in drying 
corn, or other grain, seeds. Nov. 21. 

Frederick Joseph Burnet, and Hippolyte F. Mar- 
quis de Bouffet, for certain improvements in the 
manufacture of soap, &c. Nov. 29, 1838. 

. William Neale Clay, for improvements in the ma- 
nufacture of iron, &c. Nov. 26. 

Fauquet Delarue, jun., for certain improvements 
In printipg. and fixing fast red, black, and other 
colours upon cotton, silk, woollen, and other fabrics 
without the usual process of dying. Nov. 29. 

William Rattray, of Aberdeen, chemist, for cer- 
tain improvements in the manufacture of gelatine 
gise, and glue. [Omitted in the list for July.] 


NOTES AND NOTICES. 

Duty on Bricks.—" I wish you would stir up ar- 
chitects to get the duty off bricks : even the double 
duty taken off would be a boon in favour of the ex- 
tension of taste. A meeting should be got up in 
London, to draw up a petition to parliament, which 
would soon be followed by the rest of the kingdom. 
In fact, there should be a regular agitation. 1 have 
seen the Marquis of Tweedale's ‘ brick-maker,' and 
think highly of it." — W. Thorold. Arch. Mag. 

Steam-boats on Canals. — The Rev. J. W. M'Gau- 
ley, Professor of Natural Philosophy to the Board of 
Education, we understand, has at length succeeded 
In fabricating a machine for propelling boats on 
canals without raising a surge, which has been very 
detrimental to the banks, causing a considerable 
annual outlay to keep them in repair. The power 
will be derived from a steam-engine ; but instead of 
the usual paddle-wheels, there will be a machine 
immerged in the water underneath the centre of the 
boat, the working of which will not cause the least 
ripple on the surface of the water. There will be a 
public test of the invention on the Grand Canal 
about a fortnight hence, with a boat fitted up under 
the immediate inspection of the Rev. gentleman. — 
Ihtblin Post. 

New Jetty at the London Dock. — A great im- 
provement has been lately made in the London 
Dock, by the erection of a magnificent jetty, sup- 
ported on massive piles, exteuding from the south- 
west quay, 800 feet across the large basin, affording 
a quay frontage on both sides for the loading of 
outward-bound ships of 1,600 feet. The jetty is 62 


feet in width, and three lofty sheds, each 206 feet 
long by 48 feet wide, for the reception of goods and 
merchandise for exportation, are in the course of 
erection ; one of these store-houses is already com- 
pleted. There will be a space of 7 feet clear on each 
side of the warehouses. The erection of the jetty 
is said to have cost the London Dock Company not 
less than 69,000/., and it will afford great accommo- 
dation to the shipping, and particularly to the 
Sydney and Hobart Town ships. There are now 
eight large vessels bound to those places lying 
alongside the new jetty. They will all carry out a 
great number of emigrants. 

Supplying St. Pancras with Water from Artesian 
Wells. — We have been much surprised to see by the 
newspapers that this subject has been seriously 
thought of, and discussed in meetings at which 
some persons were present eminent for scientific 
knowledge. We thought it had been generally 
known that the sources which supply the London 
basin, ample as they are, are still limited. As a 
practical preof of this, it is only necessary to men- 
tion that the two great breweries which draw their 
supplies from wells which penetrate to the chalk, 
the one on the Middlesex, and the other on the 
Surrey side of the river, cannot both pump on the 
same day, and, by agreement, pump on different 
days. If a part of the Thames water above Rich- 
mond, where it is tolerably pure, could, by means 
of a deep shaft, be made to run into the basin, then, 
no doubt, the whole of London might be supplied 
from it, cheaper than is now done by surface-pipes. 
But, supposing this mode to be adopted, it would 
only prove sufficient for a century or two ; for such 
would be the quantity of sand and mud carried 
down by the water of the Thames, that, unless it 
were filtered before it entered the shaft, it would, 
in time, solidify the under stratum. Amoug all the 
plans that have been devised for supplying London 
with water, we have no doubt whatever that the 
present mode by surface-pipes is the best, provided 
the water be drawn from pure sources. By being 
brought in in pipes covered by earth, the water is 
delivered at a lower temperature in summer, and a 
higher temperature in winter, and free from all 
those impurities to which an open watercourse is 
liable : witness, for example, the New River. How 
to question. Perhaps the reai object of the St. 
Pancras meeting was to hold the Artesian system 
in terrorem over the advocates of the surface sys- 
tem, in order to keep the water companies within 
bounds .^Afr. Loudon. — Arch. Mag. 

London and Greenwich Railway. — On Monday 
the whole line of this railway was Opened to the 
public, and the number of passengers far exceeded 
the usual average. The distance to and from 
Greenwich was performed throughout on an aver- 
age of 18 minutes. Several of the directors and 
principal shareholders in the company went to 
Greenwich and back. 

Metropolitan Railway Map. — Now published, 
vol. xxix. of the Mechanics* Magazine, price 8s. 
6d., illustrated with a Railway Map of the Metro- 
polis, taking in a distance of 30 miles from the 
Post-o lice. The limits of the two-penny and three- 
penny post deliveries are also shown in the Map. 
The Metropolitan Railway Map alone, stitched in 
a wrapper, price 6 d., and on fine paper, coloured. 
Is. The Supplement to vol. xxix, price 6d. The 
Railway Map of England and Wales continues on 
sale, in a neat wrapper, price 6 d.j and on fine 
paper, coloured, price Is. 
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victor’s ROTARY STEAM-ENGINE. 

A patent was granted for this engine 
on the 19th of March, 1838, to Mr. 
Duchtimin Victor, of Boiiloghe-sur-Mer, 
and the following description has been 
siipplied to us by a friend of the in- 
ventor : — 

This rotary engine, to be worked by 
steam, or other aeriform fluids, has four 
moveable pieces or pistons, entering, by 
means of an exterior arrangement of ma- 
chinery, into an interior and concentric 
cylinder, upon which the pressure is al- 
ways equal, since it always presses simul- 
taneously upon equal and opposite sur- 
faces ; its great cylinder is inwardly cy- 
lindric in all its parts, and is not cut for 
the passage of any piece, which advan- 
tages secure to it all the strength of the 
metal ; it can also have a great diameter, 
and a great height from one base to the 
other. This engine can be made Use of 
at any pressure, as Well as with con- 
denser and air pump, and its peculiar 
construction exempts it from those defects 
which are necessarily attached to engines 
of the ordinary construction. 

Description of the engravings — 

Fig. 1, is an elevatioh of the engine. 

Fig. 2, a side view. 

Fig. 3, a section by C E). 

Fig. 4, another section by A B, A CL 

a, in fig. 1, 2, 3, and 4, is the foun- 
dation plate. 

b, is the exterior or great cylinder of 
the engine ; it is shut at each extremity 
(fig. 3) by a ring, which forms, at the 
same time, the fixed and uneven part of 
a stuffing-box. The capacity between 
this cylinder and the interior cylinder 
(fig. 4) is divided into two equal parts by 
separations or abutments, which resist 
the pressure of the steam ; these separa- 
tions or abutments are furnished with 
blades, whose length is equal to the 
height of the interior cylinder, and these 
blades are squarely finished, in order that 
the part which, by means of small springs, 
will gradually approach to replace the 
part worn out, may be always of the same 
length. 

c, is the interior and concentric cylin- 
der ; it is fixed upon the axle-tree. The 
four arms of this cylinder (fig. 4) are 
prolonged on the outside (fig. 1 and 3), 
and are grooved in their full length, suf- 
ficiently deep (fig. 3) to permit the pieces 
receiving the impulsion of the steam, 
and communicating the motion to the 


axle-tree, to lodge themselves in, when 
they pass before the separations or abut- 
ments (fig. 4). This cylinder is so ar- 
ranged at each extremity (fig. 4) as 1 6 
allow of a ring (fig. 2 and 3) being fixed 
to it ; this ring forms the part of the 
stuffing-box, whose surface is polished, 
and which moves itself with the interior 
cylinder. Small plates, fixed at the ex- 
tremities of the arms (fig. 1, 3, and 4), 
complete the closing of the grooves. The 
moveable pieces acting as pistons (fig. 3 
and 4) are furnished, as are also the sepa- 
rations or abutments, with blades, con- 
stantly pushed by small springs ; these 
blades, by means of the peculiar arrange- 
ment of the extremities of the cylinder 
(fig. 3), prevent, on every side, the leak- 
age of the steam. The outward motion 
of these blades is limited by small 

f uns (fig. 3) $ small cavities in the arms 
fig. 3 and 4) diminish the friction of the 
moveable pieces. 

d, shdWs A cross, fixed upon the axle- 
tree at each extremity of the cylinder; 
the middle of each arm of the cross, 
placed precisely Opposite the moveable 
pieces, serves to guide a Sliding piece 
(fig. 2 and 3), which receives the motion 
on one side by a roller, and communicates 
it by the other td the moveable pieces, 
by means of d rod rolling through a 
small stuffing-box. 

e, shows the pieces in which the rollers 
run. These pieces are fixed upon the 
foundation plate. The rollers, in the 
parts placed opposite the separations or 
abutments, run in parallel guides towards 
the axle (fig. 2), and approach it suffi- 
ciently to allow the moveable pieces to 
pass 'before these separations or abut- 
ments without touching them. 

f, are the boxes, with bearings, in 
which turns the axle-tree of the engine. 
Regulating screws acting upon these 
bearings keep the axle-tree always, and 
in every way (notwithstanding the wear- 
ing out), in its proper position. 

g, is the aXlfe-tree of the engine, by 
which the motion is^ transmitted. 

h , are the pipes and cock, for the ad- 
mission of the steam into the cylinder. 

i, shows two cocks (fig. 1 and 3) per- 
riiitting, alternately, the entrance of the 
steam into the cylinder, whilst its going 
out takes place by the other, according 
to the direction in which the engine 
works. 

j, are two forked pipes (fig. 2 and 4), 
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serving alternately for the entrance or 
oing out of the steam, which is intro- 
uced simultaneously upon equal and 
diametrically opposite surfaces, and acts 
constantly upon two of the four move- 
able pieces. It is to be remarked that 
at each time the steam goes out, it is 
only the quantity which was contained 
in the capacity between two moveable 
pieces. 

k, is the pipe for the exit of the steam. 

l, is the handle (fig. 1 , 2 and 3 ) by 
which the engine can be put in motion, 
in one direction or in the other, or can 
be stopped with the greatest facility, 
since this handle operates at the same 
time upon the three cocks (fig. 1 and 3 ), 
by means of three tooth-wheels, one of 
which has thirty teeth, and the others 
forty. In the position where the handle 
is (fig. 3 ), the steam is introduced by 
the pipes on the left, and it goes out by 
those on the right. To reverse the mo- 
tion, it is only necessary to place the 
handle, which is now a sixth part of a 
circle, on the left, in a similar position 
on the right. To stop the engine, the 
handle must be placed in a perpendicular 
direction. 

In conclusion it is to be remaked, that 
this engine is extremely simple ; all its 
parts can be easily examined by so ar- 
ranging the foundation plate as to admit 
of one of its extremities being taken 
down, which would allow the exterior 
cylinder to be taken off. 


PHILOSOPHY OP ROAD MAKING. — IRON 
FRAME AND WOODEN BLOCK ROAD. 

Sir, — Amongst the mechanical arts 
tending to the progress of human civili- 
sation, the first in importance, after that 
of printing, is the art of road-making. 
Printing circulates ideas, and roads cir- 
culate men and women, the originators 
of ideas ; and they moreover, quicken 
and increase to an enormous extent the 
circulation of printed ideas. Viewed 
thus, it seems strange that, with the 
single exception of the process of mac- 
adamisation, all road-making in England 
— rail-road-making inclusive — is most 
unphilosophically performed. 

Leaving out of the question the ope- 
rations of levelling or preparing the 
ground for road-making, the first prin- 
ciple to bear in mind is, that the whole 


surface be so bonded together’that no 
part of it can be forced down below the 
level of the rest, by the heaviest load, 
concussion included, which may pass 
over it. Or, if the nature of the mate- 
rial or its mode of preparation preclude 
this, then every separate portion of which 
the surface is composed should possess 
sufficient breadth of bearing to ensure it 
against sinking by the passing weights. 
The heaviest load is probably a coal- 
waggon, weighing nearly two tons, and 
carrying in it a load of four tons. This 
will give a ton and a half to each wheel ; 
add the momentum, and the frequent 
unequal bearings, with the falls from 
prominences into hollows, the wheels will 
frequently press with a weight of up- 
wards of four tons each. 

Let us now examine how far the va- 
rious roads in use comply with the essen- 
tial principles laid down. 

A road may be bonded together either 
chemically or mechanically, or in both 
modes combined. An exemplification 
of the chemical bond is the concrete 
formed with hot lime and broken stone. 
A very hard and white road may be thus 
made ; but the disadvantage of this bond 
is, that when once broken it will not 
again unite. 

The conjoined chemical and mechani- 
cal bond is exemplified in the roadways 
of squared granite blocks, grouted with 
hot lime. The disadvantages of this is 
that the mechanical bond is imperfeot, 
the stones being a series of wedges, only 
touching each other at their upper edges. 
The pressure of the loads soon breaks 
the chemical bond, and the stones are 
forced one below another, when the road 
becomes rapidly useless. 

The mechanical bond may be subdi- 
vided into two kinds — that of pressure 
united with friction of surfaces — and 
that of adhesion, owing to the plastic 
nature of the material. The common 
Macadamised road of small pieces of 
granite is an example of pressure and 
friction united. The rough facets of the 
fragments of stone, being shaken into 
something like order, fitting against 
each other, are in that state firmly pressed 
downwards and laterally, by the passing 
loads and become a white mass. This 
road can only be destroyed by posi- 
tive wear, and it is repaired with 
perfect facility, a few days of passing 
loads restoring it to its level condition. 
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But when worn into inequalities and out 
of repair, this road gives an undulating 
motion to wheel carriages of a very un- 
pleasant kind. The imitations of this 
road done in flint have no bond what- 
ever. The surfaces continually slide past 
each other : and the material being brittle 
is crushed into powder. 

Another example of pressure and fric- 
tion is the ordinary granite paving for 
roadways, consisting of squared blocks, 
or rather wedge-shaped blocks. These 
are laid side by side, on a soft bedding 
of gravel, with their upper edges bearing 
against each other. In this state they 
are rammed with a hand rammer. They 
are supposed to constitute an arch, but 
in fact they are only a series of teeth, 
liable to sink whenever they are pressed 
with a greater weight than that which 
originally rammed them. When one is 
forced down below the level of the others, 
the surrounding ones soon follow, and a 
receptaclefor water is formed, which helps 
forward the work of rapid destruction 

Clay and chalk on roads are examples 
of mechanical adhesion. In dry weather 
they pulverise rapidly into dust ; in wet 
weather they lose their form under pres- 
sure, and become mud. Clay especially 
is unfitted for a road, even as a founda- 
tion, and where it occurs, care should 
be taken to make the covering water- 
proof, by either the great depth or other 
impermeability of material. 

Of late a new feature in road-making 
has appeared — the use of bitumen under 
the name of “ asphalte.” This promises 
to be valuable, though sufficient expe- 
rience is yet wanting for confirmation. 
It is an example of mechanical adhesion, 
not acted upon by water, nor liable to 
have its bond broken by violence, like 
the chemical bonds of water cements ; at 
least I imagine so, unless it shall prove 
to become brittle and friable with frost. 
The authorities who rule in Marylebone, 
have very wisely arranged their disputes 
as to which is the best mode of road- 
making, by agreeing to lay down various 
samples side by side in Oxford-street. 

“And like that best whose merits most shall be.” 

In one mode bitumen is worked up with 
granite fragments into conglomerated 
blocks, about a foot square and six inches 
thick. These are laid in lines at right 
angles with the street, and the joints are 
run in with hot bitumen mixed with 


coarse sand. Another mode is by laying 
these squared blocks diagonally with the 
line of the street, cemented together. 

A third mode consists in preparing 
blocks of asphalte mixed with coarse 
sand, some twenty inches in length and 
about six inches wide and thick. 

A fourth mode consists in laying down 
squared blocks of granite, of the usual 
paving size, and cementing them toge- 
ther with sand and bitumen in a heated 
state. 

In addition to these, a specimen of 
Macadamisation is laid down, and a sam- 
ple of what is called “ wood paving.” 

The latter consists of hexagonal blocks 
of fir, about twelve inches deep, and 
grain up and down, set side by side on 
the earth. 

It has yet to be proved whether the 
lateral bond of bitumen and sand will so 
firmly unite the blocks together as to 
prevent separation by the concussion of 
the passing loads. If they continue to 
adhere perfectly, owing to the elasticity 
of the bitumen, then they will form the 
most perfect road, as the water will not 
penetrate them, and the under surface 
will not squeeze up. They will more- 
over, permit carriages to roll over them 
with less percussion than any mere stone 
road. But I incline to think that the 
samples laid down will scarcely prove 
sufficiently thick to resist separation. 
Once separated, the road will be a 
most wretched one. 

The sample of wood paving laid down 
seems so far a mere waste of material, 
from the defect common to the whole 
experiments — an unfirm and insufficient 
under stratum. Had a level been first 
made with concrete, from eight to ten 
inches in depth, a most durable road 
might have been made on it, either with 
bitumen or wood. It seems strange that 
this essential matter should still be so 
little understood. 

For general road-making there can be 
little doubt that the macadmising pro- 
cess is the best ; but for the streets of a 
town of much traffic, the wear of it is 
too rapid. Cementing it with bitumen, 
if not too costly, is a great improvement. 
But there is one serious objection, the 
necessity of frequently taking up the 
street pavement to get access to the 
sewers, water, and gas pipes. 

As there is little chance of our attain- 
ing subways for our water and gas pipes. 
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— though in all new streets they ought 
to be as scrupulously provided as com- 
mon sewers — we may assume, that of a 
necessity, the under-stratum of our streets 
must always be loose and unfirm. The 
roadways should, therefore, be construct- 
ed so as to suit this condition. Every 
portion of the road should be capable of 
sustaining itself on the soft ground with- 
out sinking, and we must contrive this 
in the same mode architects contrive to 
sustain buildings on unfirm soils, by 
breadth of bearing. 

Let the ground be first levelled and 
made as firm as usual for paving. Let 
it then be covered with a series of cast- 
iron frames about four feet square in 
surface, and nine inches deep. For the 
sake of strength, the bottoms should be 
cross ribbed. The sides of these frames 
should abut against each other. When 
first laid down the hollows should be 
filled up with squares of bitumen, like 
the present experimental roadway, or 
better still with the hexagonal wooden 
blocks, caulked with the bitumen. Over 
this the carriages would run with little 
noise and little percussion. 

Jt must be evident, that in such a 
road there could be no partial sinkings. 
No weight in common use could sink a 
paving block 4 feet square, and the 
wear of wood endways would be trifling. 
The^re is one objection only, which strikes 
me as to the use of wood, the chance of 
its under surface rotting and producing 
qiiasma. But probably the iron rust 
would correct this. 

If required to take up the paving, the 
removing and relaying of these masses, 
with a proper tackle would be a very 
simple affair — and the road- way would 
be in as good a condition immediately 
after relating, as it now is after long 
consolidation. 

The expense of the cast iron is the 
only consideration worth attending to. 
But if the durability and saving of ex- 
pense be equivalent to it, then the first 
cost is not a consideration. I should 
be glad to hear through the medium of 
your publication, that an experimental 
piece of wood in this plan were added to 
the list of the others ordered by the 
Marylebone authorities. 

Colonel Maceroni must now agree that 
I have made the amende honorable for 
joking about his wooden pavements. He 
has often argued on the necessity of 


efficient ramming for the streets. He 
will, perhaps, give your readers some 
hints for improving the plan I propose 
of extended surface bearing. 

Mr. Baddeley is wrong in supposing 
that I wish to uphold an argument in 
the face of facts. I want only to invite 
to the pursuit of new genius and new 
gleanings in physical science, and even 
were it proved futile to attempt to use 
inorganic matter for food, — which I hold 
to be not yet proven — even then I cannot 
agree with him that it would be time lost, 
for our chemistry would give numerous 
new facts. I do not argue with those 
who laugh at the hunters after the philo- 
sopher’s stone and the perpetual motion. 
They had at least an incentive to pur- 
suits by which they explored mines of 
knowledge for the world, and which they 
would never have discovered, but for 
their aims at which they considered 
higher things. Were the pursuit after 
inorganic food to lead to the knowledge 
of better modes of preparing organic 
food, it would still be a great gain. Be 
it a phantasy or not, I cannot reconcile 
it to my nature to believe that we are to 
be for ever the slaughterers of the lower 
animals, to sustain our own lives in com- 
mon with the most savage tribes in the 
remotest periods of the worlds history, 
I remain. Sir, yours obediently, 

Junius Redivivus. 

December 25, 1838. 


coles’s friction- wheel car- 
riages. 

Sir, — Passing Charing-cross a few 
day9 since, my attention was caught by 
a single-sheet pamphlet, exhibited in the 
shop-window of a truss-maker, headed 
“Coles on Railroads.” Having pro- 
cured a copy “ for the small charge of 
twopence,” I discovered that this me- 
thod had been resorted to by Mr. Coles, 
to endeavour to ward off the conse- 
quences of some remarks, which ap- 
peared in No. 776 of your Magazine, 
on Mr. Coles’s “ patent friction- wheel 
carriages,” and which Mr. Coles is pleased 
to describe as, “ calculated to annihilate 
his invention.” 

In a quotation from “The Times ” ap- 
pended to his pamphlet, Mr. Coles is 
described as “ a gentleman of some re- 
putation as a practical mechanician, 
though not a professional engineer;” 
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whatever may be hie talents in this line, 
certes they will be assisted mighty little 
by his literary labours, if I may judge 
from the specimen before me, in which 
equal disregard is had, both to facts and 
rules of grammar. 

Mr. Coles commences his lucubrations 
as follows : — “ As railway or locomotive 
travelling is found to be the most easy 
and delightful, affording advantages alike 
to the sportsman, the merchant, and the 
man of business, it is a subject which 
need only be made known to the world 
to become universal ; where there exists 
a possibility of erecting them, (i. e. the 
sportsman, the merchant and the man 
of business) the means can always be at- 
tained !” Following this, is an account 
of Mr. Coles’s delight at the idea of a 
railroad in the vicinity of this great me- 
tropolis ; of his early visit to the London 
and Greenwhich railway on its opening ; 
and on his rapturous travelling back- 
ward and forward until he fairly rode — 
not his hobby’s tail off — but all the 
grease of the wheels, which began to 
" assail his ears with a most disagree- 
able noise.” This being altogether un- 
bearable a remedy was sought for, “ and 
in about six months,’* says Mr. Coles, 
“ I had my patent specified for large 
anti-friction wheels working over the 
axles of the ground wheels to relieve 
them from friction.” If i\lr. Coles is to 
he believed, his patent only applies to 
models upon a scale of one inch to the 
foot, for referring to the drawings at the 
top of his pamphlet, he says they are 
“ from models of an engine or four-wheel 
carriage and two two-wheel carriages, 
made upon a scale of one inch to the 
foot, for which patents have been ob- 
tained for the United Kingdom, France, 
and America.” 

Having explained the construction of 
his models at some length, Mr. Coles 
describes the circumstances attending 
their exhibition in different towns, &c. 
These models were exhibited for three 
days in Liverpool before many engineers 
and influential men of the place ; “ but 
nothing occurred there worthy of re- 
mark 1” At Birmingham, M r, Coles was 
more fortunate, his models having been 
“ examined minutely in all their parts 
by — Dr. Church! whose opinion was 
perfectly in accordance with that which 
had previously been given by one of the 
directors of the Greenwich railroad, 
George Walter, Esq., viz.: that the first 


railroad company that adopted Coles’s 
patent — would run away from all the 
rest ; and the others must follow !” 

Mr. Coles’s models next underwent a 
three days* scrutiny in Manchester, and 
here it seems something did occur 
u worthy of remark,” inasmuch as they 
were seen by Mr. Roberts, certainly one 
of the first practical mechanics of the 
day, and his opinion was most decidedly 
unfavourable to Mr. Coles’s plan. Mr. 
Roberts having made several experiments 
on a large scale, with anti-friction wheels 
as applied to railway carriages, which 
proved unsuccessful, he was not to be 
gulled by the specious performances of 
“ miniature models.” Mr. Roberts, 
“ could not be persuaded” that Coles’s 
anti-friction wheels “ would have any 
other effect than to retard the progress 
of the carriage; and he did not think 
the railroad companies* would gain any 
thing by adopting my patent.” 

Mr. Coles states, 

“In Dec. 1837, 1 find in thcMech.Mag. that 
Mr.Roberts was so anxious to get rid of every 
obstacle which impeded the progress of his 
engines and train, that he was almost ready 
to quarrel with Dr. Lardner, who made no 
allowance for the obstruction which the 
wind caused to locomotive travelling, whereas 
he found that a peg-top, by being simply 
lacquered, would not run so fast as when it 
was not lacquered, in illustration of which 
they (i. e. Mr. Roberts and Dr Lardner) 
spun out a very lengthy article, and actually 
gave a drawing of his peg top. Verily there 
are men m the world who will strain at a 
gnat and swallow a camel ! l” 

The straining and swallowing of Mr. 
Coles is exceedingly amusing, but un- 
fortunately for his veracity, neither Mr. 
Roberts nor Dr. Lardner ever wrote a 
line — or as Mr. Coles elegantly expresses 
it— “ spun out a lengthy article” pn the 
subject. A very interesting paper p p 
this topic appeared in your 747th Num- 
ber, furnished by your esteemed corres- 
pondent, Mr. Richard Evans of Swansea, 
to which, I suppose, Mr. Coles blunder- 
ingly refers. 

But of all Mr. Coles’s statements, per-: 
haps the following is the most outrage- 
ously absurd : he says “ when I sub- 
mitted my invention to Mr. Robertson, 
the secretary of the Eastern Counties 
Railway, he promised to procure for me 
an introduction to Mr. Braithwaite, their 
engineer, which was promising probably 
more than he was able to perform ; there- 
fore, to get rid of my importunity, an at- 
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tack was made on my invention in the 
Mechanics ’ Magazine , No. 776 ”! 

As the writer of the letter here referred 
to, and most unjustly characterised as 
an attach, I will just make a few remarks 
in reply, to Mr. Coles’s most illiberal 
representation. Not happening to be in 
communication either with Mr. Robert- 
son or Mr. Braithwaite, I know nothing 
at all of what had passed between them 
and Mr. Coles ; and the article which 
has so grievously offended the latter gen- 
tleman was my free and unbiased opi- 
nion of Mr. Coles’* plan, given without 
favour or affection to any man, and partly 
provoked by the appearance in a pre- 
vious number of the Mechanics 9 Maga- 
zine of what Mr. Coles himself now 
states to have been, an “ exaggerated 
statement.” * 

It is due to myself, and to your readers, 
that I should be permitted most unequi- 
vocally to deny tne truth of the imputa- 
tion cast upon me by Mr. Coles. I have 
never been employed either to attack or 
to uphold the plans of any person, in 
your pages, but have always followed the 
dictates of my own judgment in the 
spirit of free inquiry to which your jour- 
nal is ever open. I have carefully pe- 
rused my paper in your 776th number, 
and would not wish, at this time, to 
change a single word ; since that num- 
ber was published I have continually 
sought for, and obtained much, infor- 
mation on the subject of anti-friction 
wheels, but all tending to prove the 
correctness of my views on the subject. 
I am still open to conviction, and really 
feel so much interest in the question, 
that had I the means I would gladly 
furnish Mr. Coles with the opportunity 
of testing his plan on a proper scale, and 
for ever set at rest all doubts upon the 
subject. 

I know not what Mr. Braithwaite’s 
opinion of Mr. Coles’s plan may be, ,and 
although upon some subjects we may dif- 
fer as widely as the antipodes, yet I 
shrewdly suspect our conclusions on 
Mr. Coles’s plan have some slight re- 
semblance. At any rate, Mr. Braithwaite 


* This statement was supplied to us by, and 
printed from the manuscript of, Mr. Coles himself— 
the only alteration we made being the necessary 
grammatical and orthographical corrections, and 
the omission of his opinions upon the immeasura- 
ble importance of his patent. Had he supplied us 
with a correction of the error complained of in his 
pamphlet, we should have immediately published 


is a gentleman to whom Mr. Coles would' 
have found no difficulty in gaining ac- 
cess — sans introduction ; but it is highly 
absurd to suppose that the secretary of 
any l ail way company should be unable to 
effect an introduction to their engineer ! 

Mr. Coles puts a suppositious case, 
and imagines a possibility of his anti- 
friction wheel-carriages being tried, when 
he says “ probably a host of such men 
as the Robertsons, Roberts, and Bad- 
deleys, would raise their voices and ply 
their quills to prevent it, crying like 
Demetrius, " our craft is in danger.” I 
must confess I feel myself highly ho- 
noured by this undeserved association, 
and beg to return Mr. Coles my best 
thanks, at the same time I have to in- 
form him, that unfortunately my craft is 
in no way either directly or indirectly 
connected with railways, or carriages; 
try back Mr. Coles ! Mr. Coles seems 
to comprehend all possible applications 
of anti-friction wheels within tne li mi ts 
of his patent-right ; he says “ the prin- 
ciple is equally well adapted for trucks, 
for warehouses, or for water-carts when 
manual labour (unfeeling man) would be 
found quite adequate to work them.” 
He also asserts their fitness " for rollers, 
for roads, gardens, or agricultural pur- 
poses but I must freely confess myself so 
“ very untutored in mechanical science,” 
as not to comprehend their utility in the 
latter case where no weight is to be car- 
ried, nor any very high velocity to be 
obtained ! 

Not a single practical result has yet 
been adduced by Mr. Coles in support 
of the boasted superiority of his plan; 
neither has he obtained a favourable 
opinion of his plau from any one person 
of acknowledged experience in railway 
engineering — if I except, perhaps. Colo- 
nel Landmann. 

Mr. Coles is, doubtless, very angry 
at his ill success, in not being able to 
persuade any body to use, what he has 
so carefully secured to himself by six 
patents . The contents of his pamphlet 
are 


“ A fine sample on the whole 
Of rhetoric, which the learn’d call rigmarole” 
Before he “goes to press” again I 
would suggest, in a spirit of kindness, 
that Mr. Coles should learn the use of 
inverted commas to mark any quotations 
he may have occasion to make, so that 
his readers may not be at any loss to 
know what was said by Mr. B., and 
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what by Mr. C. A few lessons on the 
proper arrangement of the personal pro- 
nouns would also be of great service. 
There are several other matters to which 
I had intended to call attention, but I 
find I have already “ spun out” such 
“ a lengthy article” that I must forbear. 

I therefore beg to subscribe myself, 
yours respectfully, but independently, 

Wm. Baddeley. 

London Dec. 20, 1838. 

P. S. — I deem it necessary to enclose 
the copy of Mr. Coles’s treatise, that 
you may be assured I am not joking 
with you. 


TRIGONOMETRICAL aUEST10N8 PRO- 
POSED. 





Sir, — I return you my best thanks for 
republishing the solution of my question 
in your highly valuable Journal, as given 
by I., in the South African Commercial 
Advertiser , of June 27. Perhaps you 
can find a place for the two following 
questions, which have severely puzzled 
me, and no doubt some of your able con- 
tributors will give the best possible solu- 
tions for. The first is from West's 
Course of Mathematics , the second is, I 
believe, a new one. 

I am, Sir, 

Your obedient servant, 

A. B. White. 

Bath, Dec. 18, 1838. 

Question 1 st, The elevation of a tower 
at three several stations (no two of which 
are in the same straight line with the foot 
of the tower) are 50° 45', 58° 15', and 
46° 45' ; also the distances of the first 
and second station is 24, the distance of 
the second and third 38, and the dis- 
tance of the first and third 50 yards ? 

Question 2nd, In the two right-angled 
spherical triangles ASP, A S C, right 


angled at P, and so are given S C and 
S P, also the spherical angle P A C, to 
determine A C and A P ? 


SETTING OUT CURVES OF RAILWAYS. 

Sir, — In the Mechanics' Magazine of 
the 1 5th December, there is an article 
signed A , pointing out an erroneous 
method in use for setting out circular 
railway curves, and substituting a true 
one. Your correspondent is right in 
condemning the erroneous method which 
I believe is made use of by many sur- 
veyors through ignorance, but the one 
he substitutes, though true in principle, 
is impracticable, except on level ground. 
If he refers to a paper of mine in Weale's 
Scientific Advertiser for July last, he 
will find that he has been forestalled in 
his condemnation of the erroneous me- 
thods in use, and a very easy, practical 
and true one laid down, and demon- 
strated, together with a rule for project- 
ing curves on unlevel or hilly ground. 
The curves projected on erroneous Drin- 
ciples, are unshapely, even when the sur- 
face is level, but they become palpable 
to the most superficial observer, on hilly 
ground, which is the case on the London 
and Southampton Railway, the one al- 
luded to in my article in the Scientific 
Advertiser. In order to detect the errors 
in the London and Southampton Rail- 
way the following easy method was 
adopted. I took a point on the outside 
rails, and measured a straight line, touch- 
ing the convex side of the inner rails, 
and terminating at the outside rails. This 
line is double the size of the arc com- 
prehended between its extremes and the 
distance of the rails (which is given) is 
the versed sine. The line thus measured 
varied at different parts of the same 
curve, and in every case gave a radius 
widely different from that to which is 
professed the curves belong. In truth 
the curves alluded to are neither circu- 
lar, eliptical, parabolic, or belonging to 
any regular order of curves whatever. 
It is to be hoped, for the credit of en- 
gineers and surveyors, that the false 
methods will be abandoned, and others 
substituted more in accord with truth 
and science. 

I remain, Sir, yours, 

Foster Charlton. 

Dec. 24, 1838. 
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HERAPATH AND COX’S IMPROVED 

MODE OF TANNING APPLIED TO 

DRESSING LEATHER. 

Sir, — I know you feel interested in 
every improvement in^ manufactures, 
particularly when great national advan- 
tages are likely to arise from them, and 
as your excellent Magazine has already 
contained a discussion upon the merits 
of Messrs. Herapath and Cox’s patent 
process for tanning butts or sole leather, 
you will not perhaps consider me trou- 
blesome in sending you the results of 
my first experiments upon dressing lea- 
ther, under license with their apparatus. 

I first took 50 Danish hides, weighing 
in the salt 33 lbs each, and such as by 
the old process took me more than three 
months, in the same tanning solutions ; 
they were taken off the expressing rollers 
in 24 days. 

I send you a sample as curried ; it is 
very good ; and if the hides had remained 
on a few days longer, they would have 
been nearly equal to calf, as you will ob- 
serve they are not sufficiently tanned. 

The next trial was upon 50 Buenos Ayres 
horse-hides, weighing 24 lbs. each in the 
salt, which also would have required be- 
tween three and four months ; they were 
taken off in 28 days : and I think you 
will agree with me that the specimen 
which I send (curried) is of very excel- 
lent quality, and will bear the scrutiny of 
any one who may see it. 

I am now at work upon hides of a 
different description, and shall nearly 
complete those ( the third set) upon the 
same apparatus , in about three months, a 
thing unparalleled. 

From this experiment I have no doubt 
of the patent reducing the period of tan- 
ning dressing leather to one-third of 
that usually occupied, while the quality 
of the leather will be very superior. 

I assure you my experiments are with 
cold liquors, and bark only, of the Hamp- 
shire growth ; and 1 would observe, the 
leather does carry a most astonishing 
quantity of oil, or rather what is termed 
“ stuff” (a mixture of oil and tallow), and 
you perceive it does retain a good colour, 
particularly the cordovan,which is tanned 
through. 

Part of the hides from which the sam- 
ples are taken I have sent to Messrs. 
Tuckett and Rake, leather factors, Bris- 
tol. The patentees are almost strangers 
to me, yet it is but justice to them to say 
that it is the most important improve- 


ment in tanning since the days pf Seguin, 
and is just that which was so loqg sought 
fpr in vain by Sir H. Davy ana others, 
being simple and exceedingly economical. 
I have no doubt pf its ultimate success. 

I am. Sir, 

Yours, very respectfully, 

E. Wilkins, 
Tanner and Currier, 
Southampton and Romsey. 

67, High-street, Southampton, Dec. 26, 1838. 

[The foregoing communication is part 
of the information which we last week 
stated that we were in possession of, upon 
the subject of improved dressing leather, 
when reviewing Mr. Devlin’s pamphlet 
on the boot-making of Britain andFrance. 
Whether we are borne out in what we 
stated by the opinions of persons in the 
trade we shall be glad to know ; and to 
afford those who are interested an oppor- 
tunity of judging, we beg to state that 
the samples referred to by Mr. Wilkins 
may be examined at our publishing of- 
fice.— Ed. M. M.] 


DESGRAND’s MODE OF MAKING PAPER 
FROM WOOD. 

In a recent number we announced 
amongst the Notes and Notices, that the 
Messieurs Montgolfiers, the French pa- 
per makers, had succeeded in substituting 
wood for rags in the manufacture of 
paper. A specification of a patent for 
this object, taken out by a Mr. Desgrand, 
of Size-lane, has lately been enrolled, 
which, as it states the invention to be a 
“ communication from a foreigner re- 
siding abroad, 3 ’ is doubtless the Mont- 
golfiers process. Pure wood, of the fir or 
poplar kind, alone is employed in the 
process, all external bark or epidermis 
being carefully removed and excluded. 
The process prescribed is as follows : — 

The trees must be entirely deprived 
of the bark, and cut into logs four 
or five feet long, which are split into 
lengths a few inches square; these lengths 
of wood are carefully assorted in their 
various shades or colours, whereby you 
may make at less expence white paper 
out of the whitest pieces, and coloured or 
darkened paper out of the dark or sha- 
ded pieces, without any addition of co- 
louring matter ; and by the addition of 
colouring matter, all sorts of shades re- 
quisite may be produced with the white 
and with the coloured pieces of wood. 
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The lengths are chopped into small chips 
of about two to four inches long, and 
one to three inches thick, taking care to 
chop them so as to make as many open- 
ings or splinters in the chip as possible, 
the more open they are, the more freely 
they admit the liquor, after spoken of, 
which divides and separates the different 
fibres forming the texture of the wood. 
All knots of tne wood, all decayed parts, 
and all parts of the fibres which are not 
straight, must, at this stage of the 
process, be picked out and rejected. 

A quantity of chips of one shade, 
about half a ton, are deposited in a pit, 
water-tight, in which there is an outlet 
for water, and there is poured over them, 
until they are covered, lime water, 
or water saturated with as much lime as 
it will take up ; the chips remain in this 
for a greater or less time, according 
to the temperature ; in the south of 
France, from three to six weeks were ne- 
cessary to complete the action of the 
lime-water, or dissolve the glutinous 
parts of the wood which keep the differ- 
ent fibres of the wood united together. 
The bath will have produced its lull ef- 
fect when all the chips have sunk to the 
bottom of the pit. When the chips are 
sufficiently dissolved and saturated, the 
lime water is let out and replaced by a suf- 
ficient quantity of the pure water, so as to 
wash away all the lime water, or as much 
as is possible. In that state the fibres of 
the chips may be easily separated by 
submitting them to the action of stamp- 
ers or fulling mallets to pound them, 
which opens, divides, and flattens the 
fibres ot the chips, and facilitates the 
further process they have to undergo in 
the usual paper engine or cylinder to re- 
duce them in pulp. When the pulp is 
sufficiently reduced by the paper-engine 
it is in a fit state to make paper or paste- 
board, either by itself or mixed with the 
usual material generally employed - for 
manufacturing paper or paste-board, ei- 
ther by a paper machine or by frames. 

In using the paper-engine, as now in 
operation for pulping rags, or other 
usual materials, care must be taken to 
employ the same sort of tackle, but use 
it very blunt or dull. If for white paper, 
the fibres, after they have been pounded, 
and flattened, and divided, are submitted 
to the action of the several chemical pro- 
ducts which have the property of bleach- 
ing vegetable produce. 


application for extension OF fatent. 

Privy Council, Wednesday , December 12. 

The petition of James Russell, Esq., of 
Handsworth, came on for hearing before the 
Privy Council this day. The Lords present 
were Lord Brougham, Mr. Justice Parke, 
Mr. Justice Bosanquet, Sir Stephen Lush- 
ington, and the Hon. Mr. Erskine. The pe- 
titioner prayed for the renewal of a patent 
“ for certain improvements in manufacturing 
tubes for gas and other purposes/’ assigned 
to him by Cornelius Whitehouse, a work- 
man employed by him for the purpose of 
carrying into effect the manufacture of tubes 
by machinery. Mr. Cresswell (in the ab- 
sence of Sir William Follett) detailed the 
history of gas-tubing from the period of the 
application of old guD -barrels for that pur- 
pose. The present invention had arisen in 
consequence of the petitioner having been 
prevented by the combination of his work- 
men from meeting the demands of the gas 
companies for tubes, the supply afforded by 
manipulation being limited, and too depend- 
ent upon the caprice of his workmen to allow 
him to enter info contracts. The great de- 
mand for the patent tubing, and its great supe- 
riority over the hammered tube, had led to 
numerous infringements, which, coupled with 
the enormous extent of litigation consequent 
on such piracies, had deprived the petitioner 
of the fair and adequate remuneration he 
ought to have obtained for so valuable an 
invention, without which gas-lighting could 
not have been carried on to its present extent, 
and which had led to several inventions of 
great utility. Angier March Perkins, Esq., 
civil engineer, proved that he was the in- 
ventor of an improved method of heating 
buildings, which had been adopted in the 
British Museum, Milbank Penitentiary, 
and in many churches, houses, and other 
buildings, both public and private, to a great 
extent, and that his patent was entirely de- 
pendent upon the patent tubing of Mr. Rus- 
selt, without which he could not have car- 
ried out his invention. Francis Bramah, 
Esq., civil engineer, proved that he had in- 
spected Mr. Russell’s works, and was de- 
lighted with the beauty of the invention. 
That he had for some years used the patent 
tubing, and had submitted it to a pressure 
of a ton upon the square inch. Mr. Bramah 
also spoke to the great reduction in price 
effected by the patent, and its utility for 
hollow axles, spindles for machinery, and a 
variety of mechanical purposes, independent 
of its value for transmitting heat, gas, or 
fluids. The Lords of the Council having in- 
timated their opinion that the value of the 
patent was in some degree proved by the 
numerous decisions of the courts of law in 
its favour, the accounts were put in and ve- 
rified. Mr. Fletcher, of Dudley, as the so- 
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licitor to the petitioner, produced the original 
patents and other documents, and proved 
that he had complied with the regulations 
promulgated by the Privy Council. The 
Attorney-General then addressed their lord- 
ships on behalf of the Crown, and stated 
that he was fully acquainted with Mr. Rus- 
sels patent, having been employed in oppo- 
sition to it in different courts of law. He 
could, however, fully attest the value and 
utility of the invention ; and if their lord- 
ships should be of opinion that sufficient re- 
muneration had not been afforded, he should, 
under the peculiar circumstances of the case, 
rejoice if their lordships would grant an ex- 
tension, in order that adequate reward might 
be given to an invention of great public 
benefit. Lord Brougham. — Their lordships 
having taken the whole of this matter into 
account, retain the opinion which they have 
had impressed upon their minds from the 
very beginning, that this is an invention of 
extraordinary merit, doing the greatest ho- 
nour to the inventor, conferring great benefit 
on the community ; founding in this emi- 
nent merit not merely the application of a 
known principle, embodying it in new ma- 
chinery, and applying it to practical pur- 
poses, but involving the discovery of a new, 
curious, and most important principle, and at 
the same time applying that principle to a 
most important purpose. Their lordships 
have, on the same side of the question, taken 
into account (which it is material to mention) 
Mr. Russel's merit in patronising the inge- 
nious and deserving author of this invention, 
in expending money till he was enabled to 
complete this invention, and in liberally 
supplying the funds which were requisite 
for the purpose of carrying the invention 
into execution. On the other hand, their 
lordships have taken into mature considera- 
tion (which they always do in such cases), 
the profit made by the patentee, Mr. Rus- 
sell, standing in the place of the inventor. 
They find that it is not a case, as in claims 
of other inventions of great ingenuity, and 
and certainly of great public benefit, of ac- 
tual loss in some, and of very scanty if any 
profit at all realised in others — but that a 
considerable profit has been realised, and, 
upon the whole, no loss. It is to be ob- 
served, that the profit is not perhaps very 
much greater, if at all greater than the ordi- 
nary profits on stock to that amount em- 
ployed without the privileges and extra pro- 
fits of a monopoly. It is proper to consider 
that one great item of deduction from those 
profits involves great pain and anxiety and 
suffering to the party, namely, the litigation 
to which he has been subjected, and which 
is generally found to be in proportion to the 
merit and usefulness of a patent, namely, 
he temptation to infringe it, and to set at 


nought the right of the patentee, both in the- 
Court of Chancery, when he applies for pro- 
tection by injunction, and afterwards in a 
court of law, when he comes to claim com- 
pensation for damages ; the temptation be- 
ing, as I have stated, in proportion to the 
benefit and the demand for the invention. 
That is an item which has to a considerable 
degree attracted the attention of their lord- 
ships in this profit and loss account which 
has been laid before them in the course 6f 
these transactions. Taking the whole of the 
matter into consideration, the merits of the 
patentee, the merits of Mr. Russell, and the 
loss that has been sustained in the litigation 
— and setting against those, on the other 
hand, the profits which have been made, 
their lordships were of opinion the term 
ought to be extended, and upon due exe- 
cution being given to the undertaking, which 
has been just given by Mr. FI tcher on be- 
half of the inventor, that the term ought to 
be extended for the period of six years. 


OXFORD-ST. EXPERIMENTAL PAVEMENT. 

The importance of ascertaining the best 
species of pavement for the carriage-roads 
of the metropolis is some excuse for the 
confusion, accompanied by the smoke and 
offensive odours from the cauldrons, which 
have prevailed at the east end of Oxford- 
street for the last two months. The inha- 
bitants have, however, been great sufferers 
thereby ; but we may now congratulate 
them that, at last, all the ground is assigned 
and set out for the different varieties, while 
many of them are completed, and the rest 
are in progress. Commencing at Charles- 
street are the asp hal turn blocks of Robinson , 
one half laid straight, the other diagonally. 
This is followed by granite pavement nine 
inches deep, jointed with Claridge’s asphal- 
tum ; then is to succeed a granite pavement 
of stones only inches deep, also to be 
joined with the same substance, Mr. Cla- 
ridge being of opinion, and desirous of prov- 
ing, that his cement is sufficiently strong to 
bind even these shallow stones into one solid 
mass. To this succeeds the Bastenne Com- 
pony's portion ; the blocks in this part are 
in the form of bricks, but somewhat larger ; 
they have been laid both ways, straight and 
diagonally. Next follows the granite pave- 
ment, laid by the parish, which is undoubt- 
edly one of the finest specimens of work of 
its kind to be found in London. It consists 
of three parts : — 1. Stones laid in the ordi- 
nary way, on a well-formed bed of concrete. 
2. Similar stones laid diagonally on a bed 
of the same material ; the joints of both 
these portions are filled with a grouting of 
lime, sand, &c. 3. Stones laid in the usual 

maimer, but on the earth without any offi- 
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cial bed, and the joints are filled in with fine 
gravel. The whole of this work has a good 
carved surface, and the regular thickness of 
the stones has evidently been carefully at- 
tended to. The next experiment, going to- 
wards Tottenham-court-road, is what is 
called the Scotch asphaltum granite (said to 
be a patented article). This composition 
has the appearance of stone, and the blocks 
are about six inches thick, nine inches 
broad, and eighteen inches long on one face, 
while the other is only thirteen inches long. 
In laying them (which is done with Parker's 
cement), every alternate block is reversed, 
so that every second block lies solid on its 
base, or longest face, while the others fit in 
between them as keystones, and when joined 
each may be said to support the other. The 


next division is the wood pavement , com- 
posed of blocks of fine timber Kyanized, 
they are of a hexagonal form, seven inches 
diameter, and fifteen inches deep, part is 
laid on a bed of one and a half inch planks. 
Then follows the Val de Travers Asphalt e, 
which will occupy the remaining portion of 
the street devoted to the experimental pave- 
ment. This last article consists of blocks, 
about ten inches square and five inches 
thick, formed of a bitumen thickly studded 
by broken pieces of granite ; so that, when 
laid, it may be looked upon as a sort of 
macadamised road, where, in lieu of earth, 
for filling the interstices between the broken 
granite, and making the whole of . a solid 
mass, a strong binding composition has been 
employed. C. E. and Arch . Journal. 


EXPERIMENTS ON THE POWER OF MEN. ' BY JOSHUA FIELD, Y. P. INST. C. E., F.R.S. 
(From the Tram. Inst. C. E .) 


In this paper are recorded the results of 
some experiments made to ascertain the 
working power of men with winches, as ap- 
plied to cranes. The experiments were un- 
dertaken with a view of ascertaining the 
effect men can produce working at machines 
or cranes for short periods, as compared with 
the effect which they produce working con- 
tinuously. 

The apparatus, a crane of rough construc- 
tion in ordinary use, and not prepared in 
any manner for the experiments, consisted 
of two wheels, of 92 and 41 cogs, and two 
pinions, of 11 and 10 cogs ; the diameter of 
the barrel, measuring to the centre of the 
chain, was Ilf inches, and the diameter of 
the handle 3 6 inches . The ratio of the weight 
to the power on this combination is 105 to 1. 

The weight was raised in all cases through 
16£ feet, and so proportioned in the different 
experiments, as to give a resistance against 
the hands of the men of 10, 15, 20, 25, 30, 


and 35 lbs. plus the friction of the ap- 
paratus. * * * * 

Tn order to compare these experiments 
with each other, these results must be re- 
duced to a common standard of comparison, 
and it is very convenient to express the re- 
sults of such experiments by the pounds 
raised one foot high in one minute, tbis be- 
ing the method of estimating horses’ power. 
The number is in each case obtained in the 
following manner. I will take the first ex- 
periment. 

Here 1,050 lbs. was raised 16f feet high 
in 90 seconds; this is equivalent to (1,050 
+ 16*5) = 17,325 lbs. raised one foot high 
in 90 seconds, which is equivalent to 
(17,325 + 1*5 *= 11,550 lbs. raised one foot 
high in one minute. In this case then the 
man’s power = 11,550. 

The same calculations being pursued in 
the other cases, give the numbers consti- 
tuting the lastcolumn of the following table:— 


No. of Ex- 
periment. 

Statical 
resistance 
at handle. 

Weight 

raised. 

Time in 
seconds. 

Time in 
minutes. 

Remarks. 

Man’s 

power. 

I. 

II. 

III. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

10 

15 

20 

25 

30 

35 

1050 

1575 

2100 

2625 

3150 

3675 

90 

135 

120 

150 

150 

132 

150 

170 

180 

243 

35 

1*5 

225 

2 

2*5 

2-5 

2*2 

2*5 

2*83 

3 

4*05 

Easily, by a stout Englishman 

Tolerably easily, by the same man 

Not easily, by a sturdy Irishman 

With difficulty, by a stout Englishman. . . 

With difficulty by a London man 

f With the utmost difficulty, by a tall 

\ Irishman 

J With the utmost difficulty, by a London 

\ man, same as Experiment V 

With extreme labour, by a tall Irishman, 
f With very great exertion, by a sturdy ] 
\ Irishman, same as Experiment III. . . j 
With the utmost exertions, by a Welshma 
Given up at this time, by an Irishman . . . 

[ 

n 

11550 

11505 

17325 

17329 

20790 

27562 

24255 

21427 

20212 

15134 
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We may consider experiment IV. as giving 
a near approximation to the maximum 
power of a man for two minutes and a half ; 
for in all the succeeding experiments the 
man was so exhausted as to be unable to let 
down the weight. The greatest effect pro- 
duced was that in experiment VI. This, 
when the friction of the machine is taken 
into the account, is fully equal to a horse's 
power, or 33,000 lbs. raised one foot high in 
one minute. Thus, it appears, that a very 
powerful man, exerting himself to the ut- 
most for two minutes, comes up to the con- 
stant power of a horse, that is, the power 
which a horse can exert for eight hours 
per day. 


MANUFACTURE OF GUN FLINTS. 

An important application of siliceous 
substance is in the formation of gun flints, 
for which purpose it must be cut in a pecu- 
liar manner. The following characters dis- 
tinguish good flint nodules from such as are 
less fit for being manufactured. The best 
are somewhat convex, approaching to globu- 
lar ; those which are very irregular, knobbed, 
branched and tuberose, are generally full of 
imperfections. Good nodules seldom weigh 
more than 20 pounds ; when less than two 
they are not worth the working. They 
should have a greasy lustre, and be parti- 
cularly smooth and fine grained. The co- 
lour may vary from honey -yellow to blackish- 
brown, but it should be uniform throughout 
the lump, and the translucency should be so 
great as to render letters legible through & 
Slice about one-fiftieth of an inch thick, laid 
down upon the paper. The fracture should 
be perfectly smooth, uniform, and slightly 
conchoidal ; the last property being essential 
to the cutting out of perfect gun-flints. 

Four tools are employed by the gun-flint 
makers. 

First, a hammer or mace of iron with a 
square head, from one to two pounds weight, 
with a handle 7 *or eight inches long. This 
tool is not made of steel, because so hard a 
metal would render the strokes too harsh, 
or dry as the workmen say, and would shat- 
ter the nodules irregularly, instead of cutting 
them with a clean conchoidal fracture. 

Second, a hammer with two points, made 
of good steel well hardened, and weighing 
from 10 to 16 ounces, with a handle 7 in- 
ches long passing through it in such a way 
that the points of the hammer are nearer 
the hand of the workman than the centre 
of gravity of the mass. 

Third, the disc hammer or roller, a small 
solid wheel, or flat segment of a cylinder, 
parallel to its base, only two inches and a 
third in diameter, and not more than 12 


ounces in weight. It is formed of steel not 
hardened, and is fixed upon a handle sit 
inches long, which passes through a square 
hole in its centre. 

Fourth, a chisel tapering and bevelled at 
both extremities, 7 or 8 inches long, and 2 
inches broad, made of steel not hardened ; 
this is set on a block of wood, which serves 
also for a bench to the workmen. To these 
4 tools a file must be added, for the purpose 
of restoring the edge of the chisel from time 
to time. 

After selecting a good mass of flint, the 
workman executes the following four oper- 
ations on it. 

1. He breaks the block . — Being seated 
upon the ground, he places the nodule of 
flint on his left thigh, and applies slight 
strokes with the square hammer to divide it 
into smaller pieces of about a pound and a 
half each, with broad surfaces and almost 
even fractures. The blows should be mo- 
derate, lest the lump crack and split in the 
wrong direction. 

2. He cleaves or chips the flint . — The 
principal point is to split the flint well or to 
chip off scales of the length, thickness, and 
shape adapted for the subsequent formation 
of gun flints. Here the greatest dexterity 
and steadiness of manipulation are neces- 
sary ; but the fracture of the flint is not re- 
stricted to any particular direction, for it 
may be chipped in all parts with equal fa- 
cility. 

The workman holds the lump of flint in 
his left hand, and strikes with the pointed 
hammer upon the edges of the great planes 
produced by the first breaking, whereby the 
white coating of the flint is removed in small 
scales, and the interior body of the flint is 
laid bare ; after which he continues to de- 
tach similar scaly portions from the clean 
mass. 

These scaly portions are nearly an inch 
and a half broad, two inches and a half long, 
and about one -sixth of an inch thick in the 
middle. They are slightly convex below, 
and consequently leave in the part of the 
lump from which they were separated a 
space slightly concave, longitudinally bor- 
dered by two somewhat projecting straight 
lines or ridges. The ridges produced by 
the separation of the first scales must natu- 
rally constitute nearly the middle of the sub- 
sequent pieces ; and such scales alone as 
have their ridges thus placed in the middle 
are fit to be made into gun-flints. In this 
manner the workman continues to split or 
chip the mass of flint in various directions, 
until the defects usually found in the interior 
render it impossible to make the requisite 
fractures, or until the piece is too much re- 
duced to sustain the smart blows by which 
the flint is divided. 
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3. Refashions the gun- flints . — Five dif- 
ferent parts may be distinguished in a gun- 
flint. 1. The sloping facet or bevel part, 
which is impelled against the hammer of the 
lock. Its thickness should be from two co 
threfe-tweifths of an inch ; for if it were 
thicker it would be too liable to break ; and 
if more obtuse,, the scintillations would be 
less vivid. .2. The sides, or lateral edges, 
which are always somewhat irregular. 3. 
The back or thick part opposite the tapering 
edge. 4. The under surface, which is smooth 
4nd rdther concave. And 5. The upper face, 
which has a tfmall square plane between the 
tapering edge and the back, for entering into 
the Upper claw of the cock. 

In order to fashion the flint, those scales 
are selected which have at least one of the 
above mentioned longitudinal ridges ; the 
workman fixes on one of the two tapering 
borders to form the striking edge, after 
which the two sides of the stone that are to 
form the lateral edges, as well as the part 
that id to form the back, ate successively 
placed on the edge of the chisel in such a 
manner that the convex surface of the flint, 
which rests on the forefinger of the left 
hand, is turned towards that tool. Then 
with the disc hammer he applies some slight 
strokes to the flint just opposite the edge of 
the chisel underneath, and thereby breaks it 
exactly along the edge of the chisel. 

4. The finishing operation is the trimming , 
or the process of giving the flint a smooth 
and equal edge ; this is done by turning up 
the stone and placing the edge of its taper- 
ing end upon the chisel, in which position 
it is completed by five pr six slight strokes 
of the disc hammer. The whole operation 
of making a gun-flint, which I have used so 
many words to describe, is performed in less 
than one minute. A good workman is able 
to manufacture 1000 good chips or scales in 
a day (if the flint-balls be of good quality), 
or 500 gun-flints. Hence, in the space of 
three days, he can easily cleave and finish 
1000 gun-flints without any ass stance. 

A great quantity of refuse matter is left, 
for scarcely more than half the scales are 
good, and nearly half the mass in the best 
flints is incapable of being chipped out ; so 
that it seldom happens that the largest no- 
dules furnish more than 50 gun-flints. — 
Dr. lire's Dictionary of Arts and Manu- 
factures. 


PLAN FOR DETECTING THE DISPLACEMENT 

of Rails, and of preventing acci- 
dents ON RAILWAYS. 

Captain Smith, R.N., suggests the follow- 
ing plans for giving additional safety to rail- 
way travelling : — For the purpose of detect- 
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ing the displacement of a Fail on any line 
of road, that the policemen stationed for its 
protection should be desired to pace from 
one station to the other, once or twice during 
their watch, drawing after them a staff along 
the edge of the rail ; the staff being fitted 
with a hook on the end, so formed as to fit 
the edge of the rail. It appears to me, that 
by this simple and inexpensive plan the 
slightest derangement would be detected with 
much greater certainty than if left to the 
vision of the men, though aided by a lan- 
tern, especially during heavy rain Or show. 

The application of this detector would 
also serve to discover any thing that might 
be thrown on a rail by design, or driven on 
it by a powerful gust of wind, &c. 

The application of the plan would ensure 
the patrolling of the line of road from one 
end to the other, the men being desired to 
pass each other a few yards before they re- 
turned to their station-box, which they 
should do by the other rail, drawing the staff 
or detector after them, as on the first. The 
men might be required to exchange their 
staff (w r hich should be numbered), as a proof 
they had communicated with each other on 
their beat. 

I ventured to suggest, some time since* 
that a gong might be used to advantage, if 
attached to the last carriage in each train, 
to be struck for the purpose of warning a 
train that might be expected to overtake one 
that was detained on the road by accident 
or otherwise* 

I am aware that powerful lights are used 
for these purposes ; but as fogs are occa- 
sionally exceedingly dense, and people’s eyes 
are not always open, 1 feel assured that the 
sound of a powerful gone would be found 
much more useful in peculiar cases — and it 
might also be used as a means of calling the 
attention of the engineer, should the guard 
at the opposite end of a train require to do 
so, in the event of a separation in the train 
or other casualty. 

It is also suggested for consideration, that 
in order to enable the trains to run without 
loss of time When the rails are slippery, that 
the engine should be fitted with a box or 
compartment to contain sand, front which 
two pipes should lead before the first wheels, 
and immediately over the rails, to be ar- 
ranged so that the engineer could with ease 
cause sand to be sprinkled lightly on the 
rails, whenever he found them too slippery 
to proceed as fast as he wished. The sand 
to escape on the principle by which some 
seeds are sown. The first or the last car- 


* An accident occasioning the loss of lives, is just 
announced in the papers as having occurred in 
America in consequence of a dense fog. 
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riage might brush the sand off (if thought 
requisite), as it followed the engine, to pre- 
vent the rails being unnecessarily worn by 
the increased friction. [The use of sand, 
&c., has been already suggested by Colonel 
Maceroni.] 


NOTES AND NOTICES. 

Papier Machi Ornaments, for the “ Action,” Li- 
verpool and Glasgow Steam-ship . — We have been 
favoured, within the last few days, with an inspec- 
tion, at the manufactory of Messrs. Jennens and 
Bettridge, of a set of panels, in pap : er machi, in- 
tended for the decoration of the •* Actseon,” Liver- 

C I and Glasgow steamer j which, as works of art, 
e not, we believe, been surpassed by anything of 
the kind ever produced at this celebrated establish- 
ment. The panels are 28 in number, four of which 
are very large, and consist of historical subjects, 
some original, and others copies from the works of 
celebrated masters. The first represents the tri- 
umphal entry of Alexander into Babylon; the se- 
cond exhibits a view of a Grecian sea-port, and the 
arrival of a victorious fleet: the third describes the 
Olympic games, the combats of gladiators, &c. j 
the fourth gives a representation of the Hippodrome, 
the Teipple of Victory, and chariot races. Each 
of these subjects is depicted by the artist with the 
vividness and freshness of life. The various groups 
of Grecian, Egyptian, and Persian figures, the 
richness and brilliancy of the costumes, the colossal 
statues, temples, and columns, in their architec- 
tural grandeur and beauty, furnish a vivid repre- 
sentation of the barbaric pomp and magnificence of 
by-gone ages. The smaller panels are divided into 
the classes, devoted to the illustration of particular 
subjects. The first series represents full-length 
figures, emblematic of Victory, Commerce, and the 
Arts and Sciences, surrounded with beautiful orna- 
mental work, drawn in imitation of alto-relievo ; 
the whole surmounted with the arms of Liverpool 
and Glasgow. The second embraces mythological 
subjects, representing the triumph of Neptune, 
Juno, and the Graces, Actteou, &c.j the whole 
adorned with an emblematic framework. The third 
comprises mosaic heads, and emblems ornamented 
with arabesque foliage, birds, flowers, and fountains. 
Viewed separately, each of these paintings is an 
exquisite specimen of the advanced state of this de- 
partment of our manufactures and the fine arts ; 
and, as a whole, they form unquestionably one of 
the most unique and splendid collections of the kind 
ever produced. The panels will not, we believe, be 
removed for a few days from the show-rooms of the 
manufactory, where artists and other visitors may 
have an opportunity of inspecting them. — Birming- 
ham Herald. 

. Railway Missionaries.— The Bishop of Bath and 
Wells has appointed the Rev. F. Campbell, M.A., 
as a missionary among the navigators employed on 
the Bristol and Exeter Railway. The Railway Di- 
rectors, and the Church Pastoral Aid Society, have 
liberally contributed, and it is hoped that the same 
well-judged efforts will be made elsewhere to reclaim 
them from their present heathen state . — Bath paper. 

Sleep on Railroads . — The following notice of an in- 
vention of accommodation “ to sleep,” as if at home, 
while travelling on railroads, appears in a recent 
number of the Baltimore American : — “ The intro- 
duction of the newly-invented sleeping cars on our 
railroads makes that kind of travelling almost per- 
fect — all that is wanting now is a dining car. The 


sleeping cars will soon be placed on the railroad 
between this and Philadelphia/ so that traveller s 
leaving here in the seven o'clock train may go to 
sleep in this city, and not be disturbed till they 
reach Philadelphia. These cars are fifty feet in 
length, and the seats, which are sideways, can, by 
a simple movement, be converted into berths ; in 
each car forty-eight passengers can be accommo- 
dated with berths.” 

Heart of Oak .— One of the piles used in the 
foundation of the old bridge at Lancaster was taken 
out a short time since, and found to be “ as sound 
as an acorn,” although it must have been under 
water at least 900 years. 

Preservation of Seizure.— Experiments are in 
progress at the Ecole des Beaux Arts at Paris, with 
some oily substance to be used for the preservation 
of marbles and works of art, which suffer so much 
in the wear and tear of a great metropolis. — Galig- 
nanPs Messenger. [This is one of our neighbours 
reinventions of old English inventions ; some years 
ago Henning, the Sculptor, used a coating of wax 
on the triumphal arch in the Park, and hitherto 
complete with success. Colonel Maceroni has also 
repeatedly proposed similar plans of preserving 
stone.] 

Zincography .—' The Baltimore American states, 
that a method has been invented of drawing on 
zinc, said to be very superiorin effect to lithography. 
The mode of preparing the metal so as to fit it for 
the purpose is said to be a secret unknown but to 
one person in the country. In the process of 
stamping, a delicate pink tint is conveyed to the 
paper, by which the engraving is made to assume 
the appearance of drawing on chalk. 

Galvanized Iron, is the somewhat fantastic name 
newly given in France to iron tinned by a peculiar 
patent process, whereby it resists the rusting in- 
fluence of damp air, and even moisture, much 
longer than ordinary tin plate. The following is 
the prescribed process : Clean the surface of the 
iron perfectly by the joint action of dilute acid and 
friction, plunge it into a bath of melted zinc, and 
stir it about till it be such as is used for making tin 
plate. The tin forms an exterior coat of alloy. 
When the metal thus prepared is exposed to humi- 
dity, the zinc is said to oxidize slowly by a galvanic 
action, and to protect the iron from rusting within 
it, whereby the outer tinned surface remains for a 
long period perfectly white, in circumstances under 
which iron tinned in the usual way would have been 
superficially browned and corroded with rust. — 
Ure's Dictionary of Arts, $rc. 

Chanter's Smoke Consuming Furnaces . — Some 
time ago (No. 771) we described a locomotive engine 
fiirnace, invented and patented by Messrs. Chanter 
and Co., the principal feature of which was the 
placing the furnace bars at a considerable angle, so 
that the ftiel being supplied at the top of the incline, 
would gradually descend as that beneath it was 
consumed. A deflecting plate, at a corresponding 
angle with that of the fiirnace bars, caused the 
smoke from the newly added fuel to pass over the 
ftiel in a state of incandescence, and be thus con- 
sumed. This plan has, we are informed, answered 
well in stationaryengines,butthe great draught of the 
locomotive fiirnace forced the fuel too quickly down 
the incline at whatever angle it was placed, and the 
plan was, in consequence, for the time abandoned. 
Messrs. Chanter and Co. have, however, since made 
such improvements as completely [according to 
experiments which have been detailed to us) to 
obviate this difficulty, and to effect an immense sav- 
ing of fhel. We are promised particulars of the 
invention as soon as the patent right is secure. 
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KAtlOKAl SHIMMING lfApH?U« 


NATIONAL 8WIMMING SOCIETY'S MA- 
CHINE FOR THE TEACHING OF 
SWIMMING. 

Sir, — I beg to transmit for insertion 
in your widely circulated journal, a 
drawing and description, of a machine 
belonging to the National Swimming 
Society, invented for the purpose of 
facilitating the teaching of swimming 
Before describing the machine in ques- 
tion it may be well to observe, that this 
Institution has been founded for the 
purpose of promoting the noble art of 
swimming throughout the British em- 
pire, with a primary view to the preser- 
vation of human life, and a secondary 
object of affording to all classes an op- 
portunity of enjoying a delightful, heal thy, 
and invigorating exercise. 

As the utility of the knowledge of 
swimming cannot be questioned, more 
especially when we reflect on the many 
distressing circumstances which daily 
peeur from the loss of life by drowning, 
which a knowledge of this art might 
have prevented, the Committee have 
spared no trouble or expense in perfect- 
ing their plans, one of which forms the 
Subject of the present paper. 

ft was found by the swimming-mas- 
ters connected with the Society, that in 
teaching youth, or others, to swim, they 
must at once discard the old system of 
bladders, preservers, &c., as being both 
dangerous and impracticable $ and it was 
also found that the practice of standing 
half in and half out of the water while 
giving instructions, was very injurious to 
the health of the teachers : hence, the 
present machine was invented with a 
View to combine safety to the pupils. 
With facility in teaching, together with 
Comfort ana convenience to the masters. 
Bo far as tlm attainment of these objects 
are concerned the Committee have had 
fheif utmost wishes realised, as the ma- 
chine has answered the purposes for 
which it was constructed to the fullest 
extent ; and has been daily in use on the 
Surrey canal during the last summer. 

The machine (see front page), consists 
of two pontoons, formed at the ends in 
the manner of a barge, each 18 feet long, 
2 feet wide, and 2 feet deep. These are 
placed parallel, at the distance of 12 feet 
apart, and support a stage the lower part 
pf which is % feet above the upper sur- 


face of the pontoons, and is supported 
by the iron stanebeons, braces, &c., 
shewn by the drawing. The stage is 
14 ft. 4 in. long by 4ft. wide, framed to- 
gether with braces 8 inches deep, and 
surrounded by a strong rail. The end 
rails are permanently fixed into iron 
sockets; but the side rails are hinged 
so as to he let down when the machine 
is in operation, (as exhibited in the 
drawing), thus making the whole width 
9 ft. The rails when let down are sup- 
orted at the ends by the transverse 
races of the frame-work, which are pro- 
jected beyond the middle part of the 
stage for that purpose. In the side of 
each rail thus lpt down are fixed three 
strong iron rods about 14 inches long, 
radiating to the centre of the stage, and 
having brass pulleys at thejr ends. From 
these the swimmers are suspended by 
strong cords attached tp a swivelrring, 
which is fixed to a “ harness” placed on 
the upper part of the body, — the cords 
passing through the pulleys tp others at 
the bottom of the mast, thence tp pulleys 
at about three feet above the floor of tpe 
stage. The ends of the cprds are fixed 
to clamps fixed round the mast. Jt will 
be seen that the swimming master can 
adjust the cords to the greatest nicety, 
and give the pupils more or less of 
u rope ” as circumstances may require, 
or even raise them out pf the water if 
necessary. The points of suspension are 
4 feet apart, which leaves sufficient room 
for the limbs to strike out. The heads 
of the two rows of swimmers are 
placed in the 6ame direction; so that 
the pupils while learning to use their 
limbs are also progressing forwards, 
drawing the machine a}ong with *them ; 
and as the points of suspension across 
the stage are 1 1 feet 4 inches apart, the 
feet of the first row are sufficiently in 
advance of the heads pf the second? The 
floor of the stage is boarded longitudi- 
nally, leaving an opening of one inch 
between each for the escape pf water. 
At the ends of the stage are bo*es, §hewn 
in the drawing, which serve noth as 
seats in dressing, and places to hp|d the 
clothes or other property of the swim- 
mers. 

The lower part of the mast, which is 
hexagonal, is firmly fixed to a transverse 
beam in the stage, and the upper part is 
fixed into the lower parti in the manner 
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of a pivot and socket screw, and can be 
unshipped at pleasure. 

A temporary awning has been placed 
round the machine, for the purpose of 
privacy in undressing and dressing, 
which, however, has nothing to do with 
the invention. 

The drawing of the machine, with the 
swimming master and his assistant on 
the stage, together with the representa- 
tion of the pupils in exercise, will, I trust, 
render further description unnecessary. 

It is the intention of the Society to 
establish stations throughout the king- 
dom, at each of which a machine will 
be placed } and as the invention is per- 
fect and complete in itself, the machine 
can be removed in its respective locality 
to the most approved stream or piece of 
water, without the disadvantage of 
openly exercising, a stationary bath in 
still water, or, the expense of paying 
for a covering in addition to the expense 
of teaching. 

The machine in full operation, with 
the flag of the society unfurled, mast 
high, presents rather a novel appearance, 
in addition to its utility, and has afforded 
much amusement as we}l as gratification 
to numbers who have seen it on the 
Surrey canal. 

The machine is the invention of Mr. 
Strachan, the founder of the Society, 
and was built under his direction by Mr. 
Thomas Ower, of Pimlico. 

I remain, Sir, yours, obediently, 

J. Robertson, 

Hon. Sec. to the N.S.S. 

Society’s House, Green Man Tavern, 
Pprwick-street, Oxford-street, Dec. 29, 1838. 


It is with great pleasure that we pub- 
lish the preceding communication from 
our old and esteemed correspondent. 
The institution in which he now appears 
to take so much interest is ope of great 
national and social importance, and if 
judiciously managed cannot fail of bring- 
ing aboutmostbeneficialresults. Bathing, 
in n sanatary point of view, can never be 
properly and pleasurably enjoyed with- 
out that confidence and self-possession 
which is only felt by the practised 
swimmer. We think the plan of the 
National Swimming Society good, far 
superior, indeed, to that of “ L’Ecoles 
de Natation/' which glitter in gaudy 
paint, like immense fair-booths, on the 
Seine at Paris. The portable and inex- 


pensive nature of the English apparatus 
will most certainly tend in a very great 
degree to its general adoption in all loca- 
lities where there is a convenient river 
or sheet of water. One of the machines, 
upon a smaller scale than above de- 
scribed, would be, we'should’think, a be- 
neficial addition to the public swimming 
baths which are established in the neigh- 
bourhood of London. 

In addition to the information con- 
tained in our correspondent’s letter, we 
add the following extracts from the in- 
troductory notice to the rules and regu- 
lations, written by Mr. J. Strachan, 
stated to be the founder of the Society, 
who we are happy tp see, has the full 
merit of his honourable endeavours 
awarded to him by his associates. 


lt From my earliest years I have enter* 
tained an opinion that an Institution 'for 
teaching the Art of Swimming would he de- 
sirable, as the acquirement of that art is, ip 
many cases, so essential to the preservation 
of human life. * * * There are few indi- 
viduals who, at some period of their lives, 
are not exposed to marine dangers, and it is 
truly gratifying to know that those who ere 
proficient in the art, when thus unhappily 
situated, exhibit a courage and tranquillity 
which confidence inspires ; whilst those whq 
are without this attainment have their cou- 
rage shaken, and are instantly overwhelmed. 

“ As swimming is acknowledged by ajl 
who have participated in its enjoyments to 
be an individual benefit, and a national ac- 
complishment ; so, likewise, it is allowed, 
that the want of a knowledge of this valuable 
acquisition has been the chief cause why so 
many of our worthy fellow-countrymen, the 
brave defenders of our nation, have while 
fighting its victorious battles met with a 
watery grave. Therefore, as an inducement 
to all classes to learn this most useful exer- 
cise, it is the intention of this Society, in 
the extension of its usefulness, not only to 
teach as many as will come under its ban- 
ners, but likewise to encourage by example 
and rewards, the most expert swimmers. 
13y teaching this art to youth, we not pnly 
increase our individual safety, but likewise 
our public power ; inasmuch, as all will be 
taught not only to save themselves, but also 
to rescue others in the time of danger — 
which must tend in the highest degree tq 
strengthen both bur Navy and Army.” 

We cannot better dismiss this subject 
for the present, nor more forcibly re- 
commend it to the attention of our rea- 
ders, than by quoting the eloquent lines 
of Thomson} albeit, the season is not 
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the most tempting in which to com- 
mence a pupilage in the art. 

“ This is the purest exercise of health, 

The kind refresher of the summer heats ; 

Nor, when cold Winter keens the brightening flood, 
Would I weak shivering linger on the brink. 

Thus life redoubles, and is oft preserv’d, 

By the bold swimmer, in the swift il lapse 
Of accident disastrous. Hence the limbs 
Knit into force ; and the same Roman arm, 

That rose victorious o’er the conquer’d earth, 

First learn’d, while tender, to subdue the wave. 
Even, from the body’s purity, the mind 
Receives a secret sympathetic aid.” 


THE RESISTANCE OF THE ATMO- 
SPHERE TO GREAT RATES OF SPEED 

ON RAILWAYS. 

Sir, — I take the liberty of handing 
you the following paragraph whjcli I 
have extracted very recently from an 
evening paper. Excepting, certainly, 
the somewhat shy and sarcastic hint 
conveyed in the parenthesis, it has every 
appearance of being derived from the 
first authority, and may therefore be 
considered as authentic information. 

** Dr. Lardner has discovered by experi- 
ments recently made on the Liverpool and 
Manchester Railways, that the atmosphere 
is an opponent more formidable than has 
ever been suspected. At 32 miles an hour 
the resistance it offers is nearly 80 per cent, 
of all that the steam power has to encounter, 
and it increases in a proportion so enor- 
mously greater than the speed, that there is 
not the slightest possibility of any such ve- 
locity of transit being gained, as some (and 
among them none m^re ardently than Dr. 
himself) have anticipated. It is certain, 
that even 40 miles an hour, cannot be main- 
tained, except at a cost which amounts prac- 
tically to a prohibition.” 

Dr. Lardner is peculiarly unfortunate 
in his opinions on practical matters, 
whether in regard to what can, or what 
cannot be performed, but in this he is 
not singular among mathematicians, the 
tendency of whose minds and studies, 
as contrasted with men of practical 
views, is not to invest, but rather to 
divest things of all those physical cir- 
cumstances and adjuncts, which give to 
them character and reality. Hence the 
surprise which Dr. Lardner, and others 
who are mathematicians rather than 
philosophers, manifest at the enormous 
resistance which the atmosphere offers 
to great locomotive velocity, is not par- 
ticipated in by practical men, who have 
long been aware of this circumstance, 
and have long since in their anticipa- 


tions, approximated to that estimate of 
it which is now announced as being the 
result of experiments. This time Dr. 
Lardner has had the satisfaction of being 
himself instrumental to the correction 
of his former opinions, the experiments 
by which it has been effected, being 
those, I presume, which the British As- 
sociation directed to be undertaken, and 
for which they granted a sum of money 
under the designation of ascertaining 
Kail way Constants.* But even the men 
of abstract science should not thus have 
been found so short sighted, for no very 
long time has elapsed, since they had 
a warning and a lesson upon the subject 
of atmospheric resistance, when the ma- 
thematical theory of projectiles sunk in 
ruins before it, and when the experiments 
of Dr. Hutton, taught them, that in 
order to their investigations being pos- 
sessed of an iota of value in a practical 
point of view, the dignity of science 
must bend, even before such common 
place practices as observation and ex- 
perience — that it must submit to have 
the certainty and exactness of its results, 
alloyed and lowered by the modifying 
influence of the data so obtained, and 
its severe and beautiful simplicity dis- 
figured, by the correcting formulae of a 
mere empyrical process. 

The mathematicians have been ex- 
ceedingly busy with their various and 
opposing theories of locomotive action, 
as among other places the pages of your 
Magazine testify, and now, to the great 
amusement of practical men, they are all at 
once shaken back in the progress of then- 
fine spun speculations, by discovering, 
that the resistance of the air is so rude 
and so powerfully a disturbing force, 
that, abstracting its influence, their con- 
clusions are altogether useless, and have 
ended only in vanity and vexation of 
spirit. Who would have thought it, 
say they, that it should prove to be so 
important an element in the calculation ? 
What cruel havoc has it made among 
many an imposing display of our art, 
such as strikes the uninitiated dumb — 
creates so powerful an illusion in our 
favour, — imparts such a prestige even 
to the silliest of our lucubrations, and 
enables us to look down your mere prac- 


* Our correspondent is mistaken. The experi- 
ments which have led Dr. Lardner to his new theo- 
ries are those made under the direction of Mr. 
Wood upon the Great Western Railway, to try the 
efficacy of Mr. Brunei’s system, some account of 
which we shall give in our next.— E d. M, M. 
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tical and mechanical man, and to symbo- 
lize him out of countenance. 

But the practical men can say, that 
they thought of it, and told them of it 
too, in those communions which they 
have the high privilege to hold with 
them, in the humble section G of the 
British Association for the advancement 
of science. There they forewarned them 
of the mighty resistance which it would 
be proved that the air opposes at high 
velocities ; offering at the same time il- 
lustrations of it, and urging that experi- 
ments should be made to decide the 
point. There also, these opinions of 
practical sagacity received the support 
of such among the men of science pre- 
sent, who are philosophers as well as 
mathematicians. What the result of the 
experiments directed by the Association 
to be made, has been, the paragraph 
above announces, and fully does it jus- 
tify the far seeing anticipations of prac- 
tical skill and discernment. And yet 
methinks, from the manner in which it 
is worded, and in which I doubt not 
many more paragraphs on this subject 
will from first to last be indited, the 
public will be led to imagine, that the 
men of science, emphatically so called, 
have again stepped forth to be tbe guides 
and instructors of that lamentably igno- 
rant and unmathematical class of men, 
the civil engineers of Great Britain* — 
that they have once more generously un- 
folded to them novel and important 
views, concerning even their practical 
pursuits; and have with noble conde- 
scension, undertaken the task which 
high science only could inspire, and for 
which closet speculations alone could 
qualify, of correcting the crude ideas, 
and of moderating the extravagancy of ex- 
pectation, which must needs spring up 
in minds, untutored in the colleges of the 
Universities of London and of Durham. 

The subject of atmospheric resistance 
at high locomotive velocities, is no 
stranger to the pages of your Magazine. 
So long since as the year 1833, in the 
course of the controversy occasioned by 

* Some observations were lately made in the pre- 
sence of a distinguished mathematician and pupil 
of ** l’Ecole Polytechnique,” on the deficiency of 
mathematical knowledge among our civil engineers, 
when the Frenchman, with a significant shrug of 
the shoulders, candidly remarked that there was 
not much to be regretted on that head, for that 
mathematical attainments, except of course such as 
are of routine acquirement in a professional educa- 
tion, are but poor qualifications for an engineer. 


that most ludicrously absurd scheme of 
an undulating railway, brought forward 
by Mr. Badnall, and so quixotically 
championed by all your mathematics 
correspondents, * I adverted to the 
enormous resistance of the air in the 
following terms : — “ Mr. Badnall, m 
common with many more, appears to re- 
gard very lightly the resistance of the 
air. I am disposed to think that in our 
rage for speed, and provided correspond- 
ing improvements take place in the for- 
mation of the road line, the stability and 
solidity of the rails, the diminution of 
percussion, the bestowing of needful 
elasticity, and in the more minute details 
of the wheels, bearings, &c., we shall 
not rest content, until, on a level, the air 
will oppose nineteen parts in twenty of 
the total resistance.” Since that time 
those improvements in railway mechan* 
ism at which I hinted, have in part taken 
place, and now we are informea, that “ at 
32 miles an hour, the resistance which 
is offered by the air, is nearly 80 per 
cent, of all that the steam power has to 
encounter,” which is coming pretty 
close to what 1 anticipated, and which, 
at the proposed velocity for the mail of 
40 miles an hour, would fully realise my 
expectations. The atmosphere, therefore, 
is not “an opponent more formidable 
than has ever been suspected." In bringing 
this topic to bear as an argument on the 
subject of the controversy, I observed, 
that “ Mr. Badnall gives us alternate fits 
of high and low velocities, and makes 
the resistance of the air greater than ne- 
cessary, or than would be encountered 
with the average of those velocities ; for 
he should remember, that this kind of 
resistance increases with the square of 
the velocity,” and now we are told that 
“ it increases in a proportion enormously 
greater than the speed.” ( Query — In a 
greater or less proportion than the 
square?) I also inquired in the same 
communication (No. 524) “ whether Mr. 
Badnall had ever calculated how many 
hundred horse power an engine must be 
in order to produce a velocity of 100 
miles in an hour, in opposition solely to 

* Mr. Badnall always claimed Dr. Lardner as 
being his supporter in this notable affair, but In 
justice to the Doctor it ought to be known, that in 
section G. of the Dublin meeting of the British As- 
sociation, he emphatically asserted, either that he 
had not countenanced, or that he did not [then] 
countenance the undulating railway principle; but 
which was the expression he used I do not dis- 
tinctly recollect. 
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this resistance,” and in a subsequent 
paper I stated that such an engine must 
be of 312 horse power. 

I would not have brought forward my 
own statements to show that there is no 
novelty in the results now elicited by 
Dr. Lardner’s experiments, but that I 
was at the time most unmercifully as- 
sailed on account of them by your ma- 
thematical correspondents. They were 
all up in arms on the occasion. “ Kin- 
claven,” the redoubtable mathematical 
Mentor and oracle of your pages, was 
particularly forward and zealous; and 
even the celebrated lady “ M. S.,” was 
roused to give her opinion on the sub- 
jefct. It will scarcely be credited by your 
readers, unless they refer back to your 
20th vol.j that “ Kinclaven” had the 
hardihood to assert, “ that for any safe 
velocity, the resistance of the air is an 
eleniehtthat may altogether be rejected,” 
and “that instead of more than 300 
horses, it would not require the one- 
twelfth part of the force of a single 
donkejr to overcome the resistance, al- 
lowing two donkeys to equal the strength 
of one horse. Here then, as the event 
has proved, is a most instructive exam- 
ple of the little value of even the highest 
mathematical attainments, unless under 
the guidance and correction of sound 
common sense, such as in general pre- 
eminently distinguishes our civil engi- 
neers,* and which practice and expe- 
rience, if not the only means of acqui- 
ring, are at least the most efficient means 
of improving. It ought to teach our 
mathematicians to be a little more mo- 
dest, in regard to the opinions which 
they are too apt most dictatorially to 
propound to practical men, even upon 
those practical matters about which the 
one party is necessarily the most and the 
other the least conversant ; it ought to 
teach them to abstain from, or at least 
to moderate, that officious interference 
in other men’s professional affairs, to 
which, incited by an over-weening con- 
ceit of their own superior wisdom, they 
have' of late years been so remarkably 
prone ; and it ought, in connection with 
other cases of a similar kind, to put the 
public and the legislation on their guard, 
against confiding, I had almost said in 

* My own profession is. I imagine, sufficiently 
well known, to shield me from the imputation of 
including myself in the above eulogium upon that 
distinguished body. 


any degree, in statements conveying ex- 
pectations, either of failure or success, 
which have only chamber practice and 
mathematical skill, as a guarantee for 
their probability and trustworthiness. 

It is probable, that among a certain 
class of thinkers, opinions will now take 
as strong a turn against the practicabi- 
lity of greatly increasing the velocity of 
locomotives beyond the present rate, as 
heretofore they were, in the same un- 
reasoning manner; extravagantly in fa- 
vour of it.* It will become, I have no 
doubt, a favourite topic, and have quite 
a run; for these persons betray their 
want of discrimination and judgment, 
equally by the denunciation of what is 
feasible, as by outrageous speculations 
as to what is practicable. Such, how- 
ever, is the ingenuity and perseverance 
of our engineers, that it is not at all im- 
probable, by improvements which may yet 
be made in the interior construction of 
the locomotive, so as to diminish the 
velocity of the moving parts, and by an 
attention to the exterior form; butn of 
the engine, the tender, and one accom- 
panying carriage, so as to diminish the 
effective area of resistance, they will, 
after all that can be said respecting the 
opposition of the air, be able at least to 
double the present speed, if any case, 
such as the transit of the mail, should 
authorise such a profuse expenditure of 
power. 

Between two and three years after this 
subject was discussed in the pages of 
your Magazine, Mr. Herapath intro- 
duced it in his Railway Magazine , and 
took the same view of it as I had clone ; 
only that, instead of using Dr. Young’s 
formula for calculating the resistance of 
the air, or availing himself of Dr. Hut- 
ton’s experiments on Smeaton’s table, 
he derived it in his usual a priori man- 
ner; from certain theoretical considera- 
tions, peculiar to his own whimsical hy- 
pothesis of the constitution and pheno- 
menon of matter. He thus brought 
out the resistance, rather less per square 
foot than I had done ; but in other re- 
spects, such as the area of resistance in 
a train being taken at thirty square feet, 
and the law of the resistance being in 
the ratio of the square of the velocity, he 

* The writer in the Quarterly Review just out, 
anticipates nothing less than a velocity of 100 miles 
an hour. 
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ok the same data as I had adopted, 
e, however, treated the subject* as 
though the views which he gave of it 
were entirely new, and had originated 
with himself. Hie observations in which 
he indulged, expressive of his contempt 
for engineers, \Vere wholly uncalled for. 
He may be assured, that the subject of 
atmospheric resistance had not escaped 
their attention, though mathematicians, 
and men of science, so called, had failed 
to notice it. It was very late in. the day 
before he himself had recognised it, and 
then bhly because the circumstance was 
forced upon his attention by his mathe- 
matical formulae giving results so widely 
differing from practice and experiment. 

Our civil engineers can better employ 
their time than in talking, or writing, or 
lecturing. Posterity will appreciate their 
minds in their deeds, and pass into obli- 
vion the scientific twaddle of their would- . 
be instructors. At the next meeting of 
the British Association, this atmospheric 
resistance will afford a capital subject 
for high science to seize and descant on, 
for the especial instruction, but real 
amiisement, of the civil engineers who 
may be present. Inhere will be such big 
looks of wig-wisdom on the occasion, — 
such an air of oracular decision, — such 
a condescending attention to begin at 
the A, B, C, of the subject, so as to 
bring it perfectly down to the compre- 
hension of that mere practical order of 
intellects which is to be addressed, — 
such a cool attempt to attribute novelty 
and originality to the views and opinions 
then propounded, — and such a subdued 
but self-complacent tone of triumph, on 
this account, over the men of clods of 
stones and of iron, although they were 
the first to court the investigation, and 
to anticipate the results; that, altoge- 
ther, fchette Will be exhibited as pretty a 
piece 'of solemn scientific foolery as a 
man would wish to bfehuld oh a fine 
summer’s day — hftd u may I be there to 
see.” But I hope that the Ihieatehihg 
symptoms of a secession of the more 
eminent of our practical then From this 
section, Will not be further exasperated ; 
but they Will subside under the healing 
influence of those more numerous as 
well as more distinguished members of 
the Association ; who being themselves 
not iherely the expounders, but the real 
working parties, and the pioneers of the 
body scientific, are better able to appre- 
ciate, and hi ore willing to allow, the 


reat talents and the energy displayed, 
y those who labour in the departments 
of practical knowledge and enterprise. 
I hope also, Mr. Editor, ymi will be able 
to give us a better report of the pro- 
ceedings in Section C, than you will find 
in the Athenaeum; for this important 
section has never had justice done to it 
in that publication. 

Some of your readers may be curious 
to know, and certainly it will not be un* 
instructive to show, how so expert a 
mathematician as “ Kinclaveii” could 
continue to blunder so egregidttsly on 
this question. The fact is, that, like 
many other mathematicians whose minds 
are cramped in mathematical ways, he 
attends more to the signs than to the 
things signified. Thus the entirety and 
w the mutual play of the physical relations 
"are lost sight of in those which are 
purely mathematical. Kinclaven had 
taken the formulae, which I had adopted 
for estimating the resistance of the at- 
mosphere, and for determining the power 
of ah engine necessary to cope with it at 
a Velocity of 100 miles in an hour ; and 
having symbolised them, and so ma- 
neuvered the symbols as to bring forth 
results, in two distinct cases of velocities, 
in the ratio of the cubes of the velocities, 
he characteristically jumped to the con- 
clusion, that this ratio represented in 
my calculation the law of the resistance 
of the air. In Such an absurdity as this 
would undoubtedly have been, he as- 
sumed the whole affair to be involved — 
and thus Q. E. D. This was an amusing 
instance df that sharp, thimble-rig prac- 
tice in which an algebraist is sometimes 
outwitted by his own cleverness. Ih not 
attending to what, in point of physics, 
was really embodied in lii's algebraical 
expressions, “Kinclaven” overlooked the 
fact, that, by adopting the engineer’s 
estimate of the power of ahorse, namely, 
as being equivalent to 33,000 lbs. raised 
one foot in a minute , the consideration 
of the expenditure of power, in a given 
time , became thereby involved in the 
question, and therefore, of necessity, be- 
came included in the ultimate ratio of 
the results. Now, any tyro among the 
civil engineers — who, “ Kinclaven” says, 
ought always to be mathematicians — 
would be ashamed not to know, that 
when the resistance is, as in the case of 
air, in the ratio of the square of the ve- 
locity, the supply of power must neces- 
sarily be in the ratio of the cube . 
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the results which were to have frighten- 
ed me out of my propriety, were just 
what they ought to have been. But 
“ Kinclaven” was dreaming all the while 
of the degree of force merely equivalent 
to a certain resistance. He threw out of 
the question its own velocity, which, of 
course, must be taken into the account in 
determining the capabilities of an en- 
gine. When his eves were pulled open 
to the proper consideration of the sub- 
ject, did he candidly acknowledge his 
error ? Oh l no — a mathematician al- 
ways stands by his order; he never 
lowers its dignity by striking to a plain, 
practical, unmathematical sort of man : he, 
therefore, covered his retreat in 6moke, 
raised by a page full of the most illiberal 
banter, to which the fitting reply it re- 
ceived was silence. 

I am. Sir, yours, &c. 

Benj. Chiverton. 


roe’s patent water-closets. 

Sir, — As some remarks have been 
made in your valuable work on the merits 
of my water-closet basin, suffer me to 
add a few words. 

To your correspondent “ Z.” who 
writes in No. 796, page 83, I beg to ex- 
press my thanks ; ana to “ Z. Z.” also, 
in 797, p. 104, I have acknowledgments 
to offer, for his admissions of the supe- 
riority of my plan, though these appear 
so reluctantly given as almost to awaken 
the suspicion that he is not altogether 
an uninterested party. 

A gentleman connected with the So- 
ciety of Arts called a few days since at 
No. 69, Strand, to examine my closet, 
and if other scientific gentlemen would 
do the same, they would be as satisfied 
as he was pleased to express himself to 
be — ‘ ‘that my basins, fixed either upon 
Braham’s valve, or Hardcastle pan closets 
(which are the common closets in use), 
would make them more simple, and 
cheaper in fixing ; and that they are alto- 
gether a great improvement upon every 
article of the sort he had met with.” 



The annexed engraving is a section of 


the basin, shewing the water passing 
the fans, and the recess or rim, over- 
flowing as it does when the handle is up. 
This recess, when the handle is down, 
answers the purpose of the lead box , &c. 
in the cistern, — viz., supplying the bot- 
tom of the basin, or making what is 
technically termed the “ water joint.” 

Your correspondent “ Z.” states that 
“ any number of closets with my basin 
may be supplied from one cistern, situate 
in any part of the building.” This may 
certainly be done if the basin be supplied 
with a cock, so made that it will neither 
work stiff nor leak in any reasonable 
time (and if it did leak it could do no 
damage, as the water would run into 
the basin or the trap ; and even if it 
should leak, after a few years use I would 
make it equal to new for half-a-crown). I 
have lately added an oil cup to the stop 
cock, from which it supplies itself with oil. 

The size of the water-way is varied 
according to the pressure. 

Those that object, as “ Z. Z.” does, to 
the stop cock and charged pipe, may not 
be aware that a closet with my basin can 
be supplied with a valve on top of pipe, 
without a lead box, &c., in cistern. It 
can also be supplied by means of a small 
pump from a cistern beneath. 

A charged pipe, covered with a non- 
conductor of cold or heat — such as hemp 
or wool — will receive no injury from frost. 

“ Z. Z.” is mistaken in the intimation 
he gives that the cock at my closet is 
suddenly closed ; no danger of bursting 
occurs on this account. 

Yours, &c. 

Freeman Roe. 

Windmill-place, Camberwell. 


FRENCH PORTABLE FIRE-LADDERS. 

Sir, — At page 5 of your 791st num- 
ber, Mr. Felix M. Simeon has given a 
description of the portable folding-lad- 
ders carried with the fire-engines by the 
Sapeur Pompiers of Paris ; by means of 
which, they are said, to ascend' from 
window to window of a burning house, 
until the highest story is attained. I 
fancy it will be apparent that this must 
always be, as designated by Mr. Parry, 
at page 28, a very “ complex” mode of 
proceeding, and one that is fraught with 
difficulty and danger. In the event of 
flames issuing from the lower windows, 
this plan of ascending cannot be resorted 
to. It will very likely have occurred to 
many of your readers as somewhat siq- 
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gular, that in a corps so decidedly mili- 
tary as the Sapeur Pompiers of Paris, 
the scaling ladders of the army should 
have been overlooked ! This, however, 
is not the fact ; in addition to the folding 
ladders described by Mr. Simeon, others 
are pretty generally employed in Paris, 
known as the “ Italien Ladder,” very 
closely resembling those which for the 
last few years have been so successfully 
employed in various parts of England. 
Fig. 2. Fig. 1. 


C 



The accompanying sketch of the “Italien 
Ladder,” will show its construction, and 
exhibit the points of resemblance as well 
as of difference, to those already so fully 
described in your pages. Fig. 1 is a 
front view, and fig. 2, a side view of one 
length of the “Italien Ladder;” fig. 3 
shows two of these lengths as united. 
Each ladder consists of two side-pieces 
of ash A. B., tipped at either end with 
iron, hollowed out both at top and bot- 
tom as shown at C c, fig. 2, Each lad- 
der is six feet long, and is furnished with 
five steps; the middle three beingTcy- 
\indrical, and the upper and lower ones. 


e, armed with triangular pieces of iron. 
Fig. 3. 



fit the cavity C. c. The upper step 
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#f each lengthy d> passes though the 
side-pieces and projects beyond them 
far enough to enter the hollow of the 
next ladder and take a proper bearing. 
These ladders are intended to fit one 
into another, ad infinitum , until any re- 
quired elevation is attained; they are 
six inches shorter than our ladders, and 
somewhat heavier. It will be seen that 
the principal difference between the two, 
is in the mode of making the joint. In 
the French ladders the steps merely 
fit into grooved cavities in the ladder 
ends, while in the English ladders addi- 


tional security is obtained by the use. of 
iron straps which make a firmer and a 
better joint. The Parisians might with 
great advantage adopt the pair of small 
wheels , on the top ladder, and also the 
escape* belt for lowering females or in- 
firm persons, &c.> which are here now 
considered an indispensable appendage 
to this elegant and convenient form of 
ladder. 

I remain, Sir, yours respectfully, 

Wm. Baddeley. 

London, Dec. 7, 1838. 


ON THE SUPPLY OF GAS — METHOD OF READING OFF GAS-METERS. 



Sir, — The present augmented and 
daily increasing consumption of gas, 
from its extended employment in culi- 
nary operations, for manufacturing pro- 
cesses, and as a convenient source of 
household warmth, renders every cir- 
cumstance connected with its diffusion, 
of more than ordinary interest. 

In a former communication, I ex- 

E ressed a confident opinion t hat it would 
e equally advantageous, both to the 
manufacturers and the consumers of gas, 
if it was in all cases supplied by measure 
only. Its general employment for the 
above purposes, as well as a source of 
light, will eventually render it abso- 
lutely necessary to make the supply un- 
intermitting. Thus, for instance, in 
Red Lion-street, Clerkenwell, where a 
number of artisans, jewellers, &c., re- 
quired gas for soldering and other pur- 
poses, upon application being made, a 
continuous supply has been afforded 


them, and the same thing has already 
been accomplished in some other dis- 
tricts. The supply of gas by meter, 
although at this time very considerable, 
is not yet become universal ; this may 
arise from various causes. In some 
cases it may originate in misconceived 
notions of economy ori the part of the 
consumer, who forgets that the charges 
per light are so regulated, as to protect 
the Gas-company against the wilful 
waste of the extravagant, and the unfair 
consumption of the fraudulent. These 
rates, therefore, are in most cases much 
beyond what the fair trader would be call- 
ed upon to pay, who chose to economise 
his gas-light, in the same way that he 
husbands his oil or his candles. The 
non-employment of meters may soihe- 
times be traced to unacquaintance with, 
and consequently want of confidence in 
the apparatus, by means of which the 
passage of the gas is demonstrated. 
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Besides, another circumstance tends con- 
siderably to diminish the satisfaction, 
which the use of the meter should give 
to the consumer, viz. : inability on his 
part to read off the quantities registered 
oy the machine; he is therefore very 
apt to fancy himself too much at the 
mercy of the inspecting clerk, whose 
duty it is to take an account from time 
to time, of the state of the meter. 

The beautiful and siinple mechanism 
of the gas-meter has already been ex- 
plained in one of your former volumes, 
and a description of it may be met with 
in almost every treatise on gas-lighting ; 
I shall not, therefore, enlarge upon this 
point, but proceed briefly to explain, 
what has not hitherto been made gene- 
rally intelligible, viz.: the method of 
reading off the quantities of gas register- 
ed by the index of the machine. 

At the upper part of the meter, in 
front, a small tin door opens, and exhibits, 
within a glass, an enamelled plate with 
three diai-faces and pointers ; above the 
middle dial stands the word cents , indi- 
cating that hundreds of cubic feet are 
registered. The dial to the reader’s 
right-hand is marked units , (or hun- 
dreds of feet) ; the middle dial tens (or 
thousands of feet) ; and the left hand 
dial hundreds (or tens of thousands of 
feet.) Each division from figure to 
figure of the units dial, is one hundred 
feet : these divisions are subdivided into 
ten parts, each of which is equal to ten 
feet of gas consumed. One complete 
revolution of the pointer on this dial in- 
dicates the passage of one thousand feet 
of gas. 

The middle dial, marked tens , is also 
divided into ten parts denoted by the 
numerals, each of these spaces being 
equal to one thousand feet of gas ; these 
are again subdivided into tens or hun- 
dreds of feet. 

The last dial, marked hundreds , is 
divided like the two former, the numeral 
divisions being ten thousands of feet, and 
the sub-divisions one hundred feet each. 

The axle of the first, or units pointer, 
is connected by wheel-work with the 
drum revolving in water within the me- 
ter, so as to move from figure to figure 
while one hundred feet of gas are pass- 
ing through ; upon this axle is placed a 
pinion of six leaves. The axle of the 
middle pointer carries a wheel of sixty 
teeth, which, working into the pinion 
on the first, makes one revolution by the 


time that has completed ten. A similar 
wheel and pinion communicate motion 
to the last pointer, so that the quantity 
of gas registered by each dial is tenfold 
that of the preceding. The consequence 
of the foregoing arrangement is, that 
the central pointer travels in a direction 
opposite to the motion of the others, 
and the numbers therefore read the re- 
verse way. From what has been stated 
it will be evident, that when the last dial 
lias made one complete revolution, the 
middle pointer will have made ten, and 
the unit hand one hundred revolutions. 

If the last dial was made sufficiently 
large to admit the subdivisions distinctly, 
all the purposes required would be an- 
swered, but it has been found more eli- 
gible in practice to employ three dials, 
and to dispense with the subdivision , 
marking the ten points only on each. 

In reading the meter, first note down 
the units, which in the accompanying 
example we find at stated 3 . = 300 Feet. 
The central pointer denotes 8 = 8,000 feet ; 
while the last hand marks 4 = 40 , 000 , 
— shewing that 48,300 feet of gas have 
passed through the meter. It is always 
necessary to take the figure last passed, 
the reason for which will appear on in- 
spection. 

In this case the subdivisions on the 
tens dial, in fact, show the quantity 
= 8 , 300 , and thQse on the hundreds dial 
48,000 ; but as I said before, the sub- 
divisions are not employed, from the 
greater distinctness and diminished lia- 
bility to error resulting from the use of 
three dials. 

As the motion of the pointers is con- 
tinually progressive, it is always neces- 
sary to deduct from the present quantity 
shewn by the meter, the quantity noted 
at the previous settlement; the differ- 
ence between them, being the additional 
quantity consumed, since that examina- „ 
tion was made. Thus, for instance, sup- 
posing the quantity denoted by the me- 
ter and charged for at Michaelmas last, 
to have been 36,000 feet; that quantity 
being deducted from the present shew- 
ing at Christmas of 48 , 300 , leaves 
12,300 feet as the quantity now to be 
paid for. 

Trusting that this explanation will be 
found sufficiently intelligible, 

I remain. Sir, yours, respectfully, „ 
Wm. Baddeley. 

London, Dec. 21, 1838. 
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ON THE REQUISITES OF A GOOD GUN. 

Sir, — Living in the country, I receive 
your Magazine in monthly parts. In 
the December part (received yesterday), 
there is an inquiry, by “ Criterion,” re- 
lative to guns, &c., and a reply by your 
very ingenious correspondent, Colonel 
Maceroni. During my life, I have (as 
all my friends know) indulged a sort of 
mono-maniacal propensity towards guns 
and pistols, and have expended many a 
hundred weight of shot and balls in 
experimenting therewith. With this 
prelude, I bear testimony to the correct- 
ness of Colonel Maceroni’s statements 
“ en masse ;” but, in detail, there are 
one or two points which take me by sur- 
prise — such as admitting the maximum 
weight of shot to be the exact weight of 
a leaden ball that would fit the bore of 
the gun — and the possibility of driving 
leaden shot through a copper penny- 
piece. 

These are matters which it would ill 
become me to deny, or even to doubt, 
after the assertion of Col. Maceroni; 
but they do astonish me. • 

Amongst very numerous experiments, 
I have tried long barrels with small 
bores, and short barrels with large bores, 
and every thing intermediate, and with 
every size of shot ; and I do not hesi- 
tate to affirm, let the description of 
fowling-piece be what it may (provided 
the barrel have a “ patent breech,” and 
the bore be cylindrical), that if the length 
of the barrel be not less than 42 times 
the diameter of its bore, nor greater 
than 4 7 times the diameter of its bore, 
the barrel will, if properly charged, 
“ shoot well.” I prefer the length to 
be 45 times the diameter of the bore ; 
not because it happens to be about the 
medium between the proposed extremes, 
but because I have one barrel of these 
'relative proportions, which “ shoots” 
better than any gun I have ever possessed 
or tried, although its miniature dimen- 
sions, viz. 25^ inches barrel, and inch 
bore, would rather indicate a child's toy 
than a serviceable implement. I do not 
recommend so small a barrel for ordi- 
nary purposes, because a few discharges 
produce a very considerable alteration 
in its calibre and efficiency, which would 
be still more apparent were the barrel 
longer. 

Eleven-sixteenths, or two-thirds, of 
an inch bore, is good for any purpose ; 


and either of these diameters, multiplied 
by 45, will give a very satisfactory 
length of cylinder. A barrel of these 
proportions, smoothly bored, and of 
good iron, with a “ patent breech,” 
n* import e who may have been the maker, 
or for how small a sum it may have 
been manufactured, should throw from 
six to ten shots into half a sheet of com- 
mon-sized letter-paper, from a distance 
of sixty yards; and this opinion is 
humbly submitted to " Criterion,” by 
Yours, very truly, 

Chas. Thornton Coathupe. 

Wraxall, Jan. 4, 1839. 


ON THE REQUISITES OF A GOOD GUN — 
BARREL BORING. 

Sir, — I have been much pleased to 
read in your interesting Magazine of the 
22d December, a paper by a gentleman 
subscribing himself “Criterion,” en- 
quiring into “ the essential qualities of a 
good gun,” and highly gratified to find 
a reply bjr Col. Maceroni who has ex- 
pressed himself so scientifically on the 
subject, and who has stated facts, the 
greater number of which I can be^tr tes- 
timony to. 

To “ Criterion,” I would say that a 
good gun ought to place with regularity 
about eight snot (say No. 5), in a space 
of four square inches, at a distance of 40 
yards, one particular good quality will be 
the regularity with whieh the shot are 
placed ; a gun that will not do this, will 
be of little use at a distance of 60 or 80 
yards- 

The hardest and closest shooting gun 
I have heard of, would pierce 55 sheets 
of brown paper, and place about 180 shot 
in the sheet at 40 yards, I can give re- 
ference to this same gun if required; but, 
as “ Criterion ” has said, this is more 
than “ I can do ” with my gun, I am 
obliged to be contented witn something 
less. 

I am glad to find that Col. Maceroni 
lays it down as a principle, that, the in- 
terior of a barrel ought to be a cylinder, 
it has always been a subject which I 
have contested more warmly with gun- 
makers than any other, and I think if 
gunmakers were to make on such a prin- 
ciple, we should have a complete refor- 
mation in our guns, a cylindrical interior 
must be the easiest, the closest, and the 
strongest shooting gun, and one which 
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must hold the shooting longer than any 
other form, as well as being less liable to 
lead.* we might then have sure data for 
ascertaining the charge and the length 
of barrel that the gague should require. 

The gun I have just referred to, was, 
as near a cylinder as it was possible to 
obtain. 

I should be glad to learn of any gentle- 
man, through th e med i um your of valuable 
periodical, if the method of boring guns 
with the ordinary boring bench is to be 
considered a good one, or one that is, or 

I am inclined to think (though I wish to 
observe I give my opinion with much 
diffidence), that the method now practised 
is one which is not capable of producing 
a true cylinder , unless by chance, or at 
any rate, if it is possible, it must be with 
great difficulty and judgment on the part 
of the operator, and perhaps this is the 
reason why many gunmakers object to 
cylinders. 

Draw boring, or lead boring, as now 
practised by hand, I think equally un- 
certain. 

The method of boring cylinders for 
steam engines must certainly be a cor- 
rect one, but I am not aware if the same 
method might apply to gun barrels. — 
but think the barrel and the machiney 
ought to be kept firm, instead of the bit 
and barrel wabbling about as it now 
does in the ordinary boring bench. 

I am. Sir, 

Your most obedient servant, 

T. Whistler. 


COLONEL MACERONl’s PLAN OF ROAD 
MAKING. — OXFORD-STREET EXPE- 
RIMENTS. — PRESERVING STONE 
AND STATUARY. 

Sir, — So sick, sick at heart, am I 
of “preaching to the desert,” and of 
“ throwing pearls to swine,” during 
five-and-twenty years, that although I 
am called upon, or quoted by name, on 
three different subjects in your last num- 


* 1 am inclined to think that the leading of a 
barrel much depends on the state of the iron, as 
some barrels will lead much more than others 
under the same circumstances. Query — Is it from 
the iron being too soft. 


ber, (804), I almost deem it useless and 
superfluous to trouble either you or my- 
self with a single line in rejoinder.* 

I have read with that astonishment 
and disappointment which fills us when 
we see our services and counsel acknow- 
ledged,appreciated, confessed, but slight- 
ed and discarded, the letter of Junius on 
the “ Philosophy of road making,” in 
which he throws overboard all that he 
wrote in the “ Monthly Repository ” for 
Feb. 1834, on the subject of street pa- 
ving, confirmatory of my views, and 
what is more, of your own, Mr. Editor, 
on that socially important subject I 
You must remember. Sir, that in 1825 
I printed a pamphlet called Hints to Pa - 
viours , which was copied into your Ma- 
azine, and shortly republished, en- 
anced by a preface, or “ Introductory 
Review of other paving plans ,” written 
by yourself. In 1832 Mr. Effingham 
Wilson published another edition, to 
which was added an essay “ On the in- 
crease of daylight in London,” another, 
“ On the Oxydation and preservation of 
stone and plaister covered buildings, and 
on the use of coal tar , and of gelatinous 
or oleaginous fluids in forming paths 
and roads, and hardening earths and soft 
stones.” All these papers appeared in 
the Mechanics' Magazine in 1825 or 
1826. I have distributed gratis upwards 
of one thousand copies of the pamphlet, 
but The Monthly Repository . The Times, 
and The Morning Herald, were the only 
papers that took any notice of it. All 
three, however, carefully and at length 
analysed the plans, compared them with 
all the others proposed and tried, and 
gave to mine the most unqualified pre- 
ference and approbation. * * * 

But to street paving, “Junius Redi- 
vivus remarks on the Oxford-street sam- 


* Having received Col. Maceroni’s communication 
late in the week, and thinking that it would be pre- 
ferable to publish it at once, whilst the public in- 
terest is excited upon the subject of paving, than to 
defer it to a succeeding number, we have been com- 
pelled, for want of space, to omit a considerable 
part in which he very justly complains of the apathy 
and neglect with which his proposals of improve- 
ments on many important subjects, — paving and 
stone-preserving among the rest, — have been treated 
by the Board of Works and other parties. We may 
add, that the favourable opinion which we many 
years ago expressed upon the Colonel’s plan of road 
making, remains unchanged, and we are convinced 
that ere long its efficiency will be tried and proved, 
and we hope that, as is too often the case, the in- 
ventor will not then be altogether unconsulted or 
unrewarded. Ed. M. M. 
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pies, and recommends a more expensive 
plan, if possible, than any of them. 

There is no difficulty in forming a 
smooth immoveable pavement that will 
bear any weight, by the mere appliance 
of good mortar and rectangular stones, 
without any recourse to the ridiculously 
expensive humbug exhibited in Oxford- 
street. But, as 1 have shown in my 
“ Hints to Pavioursf” although this plan 
is existing and answering every purpose 
in Milan, Sienna, Florence, Rome, and 
Naples, it will not do for London, where 
it would be daily disturbed for water and 
gas-pipe laying, or for cleansing or re- 
pairing the rottqn brick sewers. To il- 
lustrate all this, it would be necessary 
for me to add my entire pamphlet to this 
long letter. Such of ) f our readers as 
take any sort of interest in the subject, 
but who may not like to pay a shilling 
for the work to Mr. Effingham Wilson, 
may refer to your volumes for 1825 and 
1826. Every one of the plans exhibited 
in Oxford-street is utterly inapplicable 
to London strepts. They are all as diffi- 
cult to lift and properly to replace as are 
the horizontal walls of Puzzolana mortar 
and Besalt, which cover the streets of 
Rome and Naples, and which never re- 
quire to be disturbed. One merit these 
“ inventions” surely do possess, and that 
is, vast expense ! 

“ Junius Redivivus” recommends a 
pavement of wooden blocks, placed in cast 
iron boxes, four feet square, so as to 
ensure a large “ surface bearing.” Now, 
“ in for a penny (such a penny !) in for 
a pound,” say I. Iron boxes, covering 
several hundred square miles, will rust 
and wear rapidly ; let us have them of 
gold, or of silver, at any rate; what a 
capital job -for the silversmiths of Ephe- 
sus, I mean of Bishopsgate, and New- 
gate, and Tyburn turnpike ( tour du 
baton.) 

The writer in the “ Civil Engineers' 
and Architects' Journal ” likens that ab- 
surd and mpst costly specimen of the 
genius of Mr. Macnamara, (who, by the 
bye), has been “ taken up” by a com- 
pany), of broad pyramidal stones placed 
side by 6ide, to a fiat arch and a con- 
gregation of “ keystones ! ” 

The scientific gentleman does not tell 
us what mechanical bearing supports 
every alternate stone which has its broad- 
est side, or base, downward on the soft 


unequally resisting earth ! Pray, good 
Sir, just go and look at a specimen of 
this mutually supporting “ key-stone” 
pavement, by the Foundling Hospital, 
where each of the stones that speedily 
sunk make a hole sufficient to break an 
axle or a bone. 

“ Junius Redivivus” also fidvises the 
wooden pavement to “be placed on a 
level of concrete, eight or ten inches 
deep,** while }ie objects, very properly, 
to other plans of blocks joined by bitu- 
men, &c., into immoveable surfaces! 
He totally forgets his panegyrics upon 
my most uniquely simple and cheap me- 
thod of merely hardening thesubstratuqa 
and then beating down the stones, old or 
new, by a powerful locomptive “ mon- 
key.” My plan requires no sublayer of 
gravel, much less another over that of 
broken granite, and still less any lime 
“grouting.” The addition of a little old 
brick and mortar “ dry rubbish” over 
the soil, and then, the old stonps, which 
are better than the new larger ones, well 
rammed down by my machine of five 
hundred weight, will constitute a pave- 
ment that can never budge ; but should 
any protuberance appear, one more ram- 
ming on such protuberances will settle the 
street for the period of the stones endu- 
rance of mere wear from friction on their 
surface, which, mayhap, is longer than 
it is wqrth while to calculate. Here are 
no new stones ; no new material ; no 
difficulty in taking up any part of the 
pavement, and then, by a mere local me- 
chanical appliance, restoring any such 
portion to any degree of density, according 
to the numberof strokes of the rammer. 

After giving the most unqualified ap- 
probation ana preference to my cheap 
and “ philosophical” system of paving, 
and praising you, Mr. Editor, for show- 
ing its preference to all others, “ Junius 
ftedivivus” not only returns to the 
“ concrete” horizontal immovable wall, 
but advppates the condemned iron-box 
absurdity, besides giving great credit to 
“ the authorities who rule Marylebone, 
who have very wisely arranged their dis- 
putes as to which is the best mode of 
road-making, by agreeing to lay down 
various samples side by side in Oxford- 
street.” Why the Marylebone sages 
have not given a sample of pay sirapje 
street-paving along with the jobbing, 
expensive, absurd vagaries he has long 
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ago, cpnjointly with the Times, Herald, 
&c. declared to be quite inapplicable to 
the streets of London, “ Jupius” does 
not say, perhaps, because he does not 
know. He is not at all offended, how- 
ever, at this studied scorn for his opi- 
nion ! But the fact is, when I sent 
thepa a dozen copies of my pamphjet, I 
asked for no contract, — no reward ; — I 
offered “the authorities who rule Mary- 
iehone” tq superintend the application 
of my plan, for common labourer's wages. 
Jq {ine, these great “ authorities” have 
excluded from their notice and trial, the 
only system which costs not a shilling 
more than the older one, save the first 
expense of the locomotive wooden ram- 
mer. 

The Strand, Holborn, Cheapside, 
Fleet-street, &c. have been repaved every 
four months with the absurd layers of 
gravel, then of broken granite, then of 
new large stones, then of mortar grout? 
ing ; in fact, one or other of these great 
urban arteries is always stppped, always 
paving, always level as the river in a gale 
of wind ! All the vast traffic of carts, 
waggons, stages, omnibuses is at some 
time diverted from some portion of the 
regular track ! No sooner is the grouted 
pavement laid, than scores of men are 
seen, in numerous places, labouring at 
taking up parts so sunk as to attract the 
notice even of the ^ authorities.” Then 
anon a great board proclaims that by 
authority of the Lord Mayor, or some 
other official, no carriages are to pass 
that way. Thanks to such “ authorities,” 
how many a quiet, narrow, dingv lane, 
has latterly been favoured with the rat- 
tling current of three thousand vehicles 
a day* where nothing but a cart with 
sugar casks or cotton bales had passed 
before this era of complex paving jobs ! 

In your last number. Sir, my name is 
mentioned in connection with the pre- 
servation pf slope and plaister by the ap- 
plication of oleaginous matter. On this 
subject J hope to be allowed to say a 
word, 

Being at Rome, in 1811, I was ae- 

? uaintea with the Count Forbin Janson, 
ntendant-general of the museums of the 
Fmperor of France. At my suggestion 
he applied oil to all the statues and bas- 
reliefs exposed to the open air. Subse- 
quently, the fresco painting of the cupola 
of the Pantheon at Paris, being in a 
damp and mouldering condition, my plan 


of preservation was applied by the cele- 
brated chemist d’Arcet. A charcoal fire 
was placed in a grate attached to a long 
handle, like those used to pitch the sides 
of a ship. The part, well dried, was 
then “ paid” with a mixture of linseed 
oil and wax. Then, when cold, polished 
with a brush and flannel. 

In 1810 I had caused a similar preser- 
vative operation to. be performed upon 
many of the fresGos of Pompeii, which 
were constantly being rendered less and 
less vivid and discer liable, by the guides 
throwing water over them for visitants 
to see them to the best advantage. A 
coat of good varnish, at my suggestion, 
rendered the freshness permanent and 
preserved the paintings. I also caused 
the beautiful group of the Toro Farnese, 
and other antique statues, exposed ip the 
Villa at Naples, to the sea spray, 
charged with muriatic acid, to he covered 
with linseed oil, in which bees’-wax was 
dissolved. Cardinal Forbin Janson, 
brother to the count above named, will 
well remember the fact. You state that 
the builder or artist of the Hyde-park 
triumphal arch, protected his marble 
with a similar application. This was 
years after the publication even of my 
paper on that subject ip your Magazine. 

Apologising for having occupied so 
much of your valuable space, but not 
upon unimportant subjects, 

I have the honour to be, jSir, 

Your obedient servant, 

F. Mackroni. 

No. 3, 8t. James’*- square. 


KILN-DRYING WHEATS FOR GRINDING. 

We have been lately struck with a pas- 
sage in the last Quarterly Journal of Agri- 
culture, recommending the process of kiln- 
drying wheats, as applied in Scotland and 
the North of England to oats. “ It is evi- 
dent, observes the writer, “that all grain 
intended for household consumption cap 
be readily preserved : but that all meal is 
less easily kept from the attacks of insects, 
and is with greater difficulty recovered from 
tfle deterioration. - We incline to think that 
the vast superiority of Scotch oatmeal over 
that which the unfortunate Southerns ob- 
tain from English millers, and the great 
length of time during which the former will 
remain sweet and good compared with the 
latter, which will keep useable only a fort? 
night, is attributable to the method of kiln- 
drying that the Scotch millers adopt, which 
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not only destroys incipient (or perhaps ac- 
tual) insect vitality, but imparts that rich- 
ness of flavour which is wholly deficient in 
English oatmeal. In fact, the mealmen of 
the South confess they know not how to 
give the same appearance, taste, scent, or 
texture, to their oatmeal, that is so appa- 
rent and so delicious in that of Scotland. 

“ We are firmly of opinion that if wheat 
could be subjected to a similar process to 
that which is adopted for oats, the results 
would be the same, namely, that it would 
keep a much longer time ; it would be se- 
cured from insects ; its flavour would be 
highly improved in richness and delicacy ; 
it would be decidedly more wholesome, and 
would require much less time in cooking. 
Our reasons for speaking thus positively 
arise from actual demonstration. It is well 
known that flour from wheat is rejected al- 
together by the despeptic, * because it lies 
heavy on the stomach/ * because it turns 
sour/ * because it ferments/ * because’ — 
twenty other reasons ; therefore it is not a 
fit aliment for young children, where, from 
ill health or fortuitous circumstances, a mo- 
ther is unable to nurse her offspring, and 
recourse is to be had to extraneous nourish- 
ment. Every succedaneum with which we 
are acquainted has been tried for the food of 
infants, and not any is so entirely free from 
objection as this very contemned wheaten - 
flour , when it has undergone the process of 
either baking or boiling for the space of a 
couple of hours. All crudity is then subdued 
— it becomes a compact hard mass, which is 
to be rolled or grated when wanted for use — 
requires merely heating, not even boiling, 
to make it palatable, and is in flavour really 
delicious ; it is also light, nourishing, free 
from all those objections made by the dy- 
speptic, and moreover will keep free from 
insects, shall we say for ever ? if we do, our 
readers will see that we mean an indefinite 
period.” 


NOTES AND NOTICES. 

Royal Exchange Improvements. — The plan sug- 
gested for building the new Royal Exchange, it is 
understood, will be adopted with little, if any alter- 
ation. All the buildings immediately contiguous to 
the late Royal Exchange and West of that building 
are to be thrown down, to make room for a grand 
front to the new building facing the West, in the 
best style of architecture. The side-front, opposite 
the Bank, will be much larger than the old Ex- 
change, and extend nearly as far as Freeman's- 
place. Finch-lane, according to the plan, will be 
flagged, and no longer a passage for horses or car- 


riages, and there will be no building at either side 
of the new edifice, to obstruct its view. It will be 
completely insulated, and be a considerable im- 
provement to that part of the city when finished. 

Steam-boat Incident. — The following incident is 
related in the Buffalo Commercial Advertiser , as 
having occurred on Lake Erie, during the tremend- 
ous gale which swept over it in the month of No- 
vember last. In that fearful night, the steam-boat 
Constitution, Capt. Appleby, was out amidst the 
terrors of the gale. By the glimpses caught at in- 
tervals, when the fitful storm for a moment broke 
away, the anxious and watchful commander was 
made aware of the critical situation of his boat, 
which was rapidly drifting in — under the hurricane 
power of the gale, which blew almost directly across 
the lake — toward a dangerous reef, irom which 
escape would have been impossible. He went di- 
rectly to the engineer, and ordered on “ more 
steam.” The reply of the engineer was that there 
was already as much on as the boilers would safely 
bear. Again did the Captain seek the deck, to see 
if his labouring boat was making head-way, and 
again returned to the engine-room. He explained 
to the engineer their hazardous situation, and told 
him that all hope .was lost, if no more head-way 
could be gained, but left the engineer to use his 
discretion in the crisis. A moment of reflection, and 
the decision was made. He coolly directed the 
heads of two barrels of oil to be broken in, and the 
furnaces were rapidly fed with wool dipped in the 
highly inflammable liquid, while two men with 
ladles dashed the oil into the flames. The intense 
heat which these combustibles created, generated 
steam with the rapidity of lightning, and soon the 
resistless vapour forced up the safety valve, and is- 
sued forth with tremendous violence, its sharp 
hissing heard above the wild uproar of the waters 
and the storm. With a despeiate and determined 
courage, which equalled the most daring heroism 
that the page of history has ever recorded, the en- 
gineer sat down upon the lever of the safety valve , 
to coniine and raise the steam to the necessary 
power required to propel the . boat against the 
drifting waves ! In this awful situation he calmly 
remained, uutil the prodigious efforts of the engine 
had forced the Constitution sufficiently off shore to 
be beyond the threatened danger. This intrepid 
act was not a rash and vain-glorious attempt to 
gain the applause of a multitude by a foolhardy ex- 
posure of life, in some racing excurion — it was not 
the deed of a drunken and reckless man, wickedly 
heedless of the safety of those whose lives were 
perilled— but it was the self-possessed and deter- 
miued courage of one whose firmness is worthy of 
all admiration. 

The Thames Tunnel.— In 1838 a distance of 
eighty feet of this w'ork was completed, — and it has 
now advanced to within 90 feet of the low wrater 
mark on the Middlesex side of the river. We un- 
derstand that the works continue to progress slowly, 
but steadily. 

Nelson's opinion of Steam Navigation. — In 1800, 
Mr. Bell purchased a small French vessel, fitted 
her up with a steam-engine of four horse power, 
and sailed with her from the Clyde by the Land's 
End to London, at the rate of seven or eight miles 
an hour; with the view of submitting his plans to 
Government. That boat was inspected by the late 
Lord Melville, and a number of naval gentlemen, 
all of whom, except Lord Melville and Lord Nelson, 
considered the invention of no value to the country. 
The remark made on that occasion by Nelson is 
worthy of notice. He said, “ Gentlemen, if you do 
not take advantage of this invention, you may rely 
on it, other nations will.” — Edinburgh Journal . 
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THE STOVE EXCITEMENT SEASON OP 

1837-8 — CHANTER AND CO.*S PATENT 

STOVE. 

The winter of 1837 having been one 
of unusual severity, the inventive facul- 
ties of men were exerted in a propor- 
tionate degree to devise me&hs of sup- 
plying bv artificial means that congenial 
warmth in their houses, places of busi- 
ness and of congregation, of which 
nature for a time had deprived them. The 
countless plans which \yere conceived in 
the mind, drawn out upon paper, expe- 
rimented upon in private, or put even 
into operation in a limited circle, wo 
leave out of the question, but the num- 
ber which came to the maturity of pub- 
lication in scientific journals, or of 
tempting their inventors to the risk of 
the expense of a patent of monopoly, 
form a striking indication that thousands 
of minds were probably directed to- 
wards the attainment of the desired ob- 
ject — economical and healthy artificial 
warmth. In the columns of the Me- 
chanics* Magazine alone many plans have 
been published, as well as numerous 
hints aud remarks upon their efficacy 
or inefficacy; — and these were hardly a 
tithe of the communications we received 
and were compelled to keep back, either 
from want of space in our pages, or de- 
ficiency of merit or originality in the 
plans. On the records of the inroll- 
ment offices within the same time, thir- 
teen specifications have been placed — 
how many of them will repay their paten- 
tees we venture not to say. 

The plan which received the greatest 
share of public attention was that of 
Messrs. Harper and Joyce. The causes 
of this popularity were, in the first place, 
the singularly clever means taken to ex- 
cite the public attention, at the Jerusalem 
Coffee House, and in newspaper para- 
graphs, — and, secondly, in tne specious 
advantages attributed to it of extreme 
portability and cheapness : a portability 
which was to render it available under 
every circumstances of travel, in the 
cabin, in the carriage, on the railway, in 
a lady’s muff, and it was almost hinted, 
in a gentleman’s waistcoat pocket ! Nd 
chimney was to be required — London was 
to be for ever freed from smoke and the 
effects of that sombre vapour. The stone 
of its palaces and its public buildings 
once cleansed, was to remain white as 
Parian marble,— and its atmosphere was 


to rival in clearness that of the cities 
of the sunny south. In point of cheap- 
ness, a hundred people were to be warm- 
ed for a song, and a fifty-horse steam 
boiler fed for the price of a ballad. All 
this was to bo effected by a wonderful 
chemical discovery ! The monopolizing 
coal owners were in despair ; the weapon 
which was to overthrow their combina- 
tion appeared in the form of an insig- 
nificant urn. To buy up and crush this 
eqejny was now their aim, and it was 
currently reported, that a hundred thou- 
sand pounds in sterling money had been 
subscribed and offered to the fortunate 
inventor for his secret, or if he wouldkeep 
it his own, and let it die with him — but 
was refused l What delirious visions of 
greatness must have disturbed the slum- 
bers of the poor gardener of Camberwell 
—what a prospect of transition from 
obscurity to splendour, from poverty to 
riches — unequalled almost in the fanciful 
events of the Thousand and One. Sadly, 
however, was poor Joyce disappointed — 
and most strikingly in this instance was 
the old adage verified; — a sudden " slip” 
indeed was there “ twixt the cup and the 
lip.” We are credibly informed, that up 
to this day, Joyce has only received six- 
teen pounds for his discovery, and in- 
volved himself, to boot, in the meshes of 
a chancery suit l By what arts this de- 
rivation of the inventor of the fruits of 
is invention has been effected, (whatever 
its merits may be,) we are not sufficiently 
informed to venture to state — but this 
we know, tnat whilst his name is blazoned 
forth as a party in an apparently exten- 
sively conducted business, the puffings, 
and advertisings, and manufacturings, of 
which must be carried on at no trifling 
expense — he is totally unconnected with, 
and ignorant of its proceedings — and is 
a poorer and less happy man than he 
was before he made his wonderful dis- 
covery, or dreamt his splendid dream. 

To return to our subject* From the 
moment we became acquainted with the 
material to be used as a fuel in Harper 
and Joyce's patent stove — we felt it to 
be our duty to set our face against its in- 
troduction. So convinced were we of 
the danger certainly attendant on the 
combustion of charcoal under any mo- 
dification, that we should have felt our- 
selves to be conniving at the wholesale 
administration of poison, had we been 
silent on the occasion of an attempt to 
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make its use prevalent — more especially the invention is dying away, and will 
under the guise of ostensible salubrity, shortly be spoken of as one of the nine 
4 twelve months’ experience has had its days* wonders of an age rife in pseudo- 
effect — the excitement has subsided, and miraculous events. 


Fig. 2. 



With more solid pretensions to utility 
as a wanning apparatus, Dr. Arnott’s 
stove has kept the field, and is now in 
very general use. We are still of the 
same opinion that we formerly expressed 
upon the culinary capabilities, and the 
extravagant no-trouble-giving qualities 
attributed to it by its introducer to public 
favour. The competition in the manu- 
facture has, also, had a baneful in- 
fluence upon its character. The inven- 
tion being public property — no manu- 
facturing patentee’s reputation being at 
stake, — every blacksmith tried to make 
it cheaper than his neighbour, and its 
correct action being dependant on the 
due proportion of its parts, upon its 
being air tight, and upon the size of its 


flues; and these essentials being ne- 
glected through ignorance or careless- 
ness — many have got into use, which, 
besides the fault of the smell of the 
iron, common to all hot air stoves, have 
that of the sulphurous vapour of the 
fuel, aptitude to smoke, the air entering 
very often at the wrong end, and a liabi- 
lity to explosion. In the greater num- 
ber of those in use, the very distinguish- 
ing feature of Dr; Arnott’s stove, the 
addition from which he gave it its name, 
the mercury Thermometer regulator, is 
wanting, and the admission of the air is 
left to the care of the hand of man. Is 
not this as we prophesied ? What reason 
now remains to call these hand-regulated 
stoves by the name of Dr, Arnott ? For 
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ON THE MANUFACTURE OF PAPER FROM 'WOOD. 


the causes we have just stated, it ap- 
pears to us that Dr. Amott's stoves will 
not continue long in demand ; but the 
change once made from the old open 
fire-place, will lead the way to the trial 
of various plans by many people before 
they will consent to return to Rumford’s 
ana registers. Whether this will be the 
result of the insurrection amongst fire- 
places, we do not take upon ourselves to 
say ; — as movers forward we should hope 
otherwise. 

Amongst the plans which we think 
well worthy of a trial, is the invention 
we shall now describe, and which is 
figured in the first and third pages of 
this week* 8 number. Messrs. Chanter 
and Co. are well known in the mecha- 
nical and steam-engine world as having 
patented many plans for the complete 
combustion of the fuel supplied to fire- 
places and furnaces, whether in a solid 
vapoury, or gaseous form. This heating 
apparatus, is one in which the cheerful 
appearance of an open fire is combined 
with all the real or supposed advantages 
of a hot air stove, 

Figure 1, on our front page, is a per- 
spective view of the stove, and fig. 2, 
on p. 259* is a transverse section ; such 
parts of the section as are seen in the 
perspective view, are distinguished by 
the same letters of reference. 

A, the visible incandescent fuel, seen 
through B B, the front grating or fire- 
bars, and through which also, air enters 
to the fire ; C, the ash-pan, which is 
moveable; D, the aperture to supply 
fuel ; E, the lid to close the aperture, 
which turns on a hinge, and which must 
fit as air-tight as possible; F, a back 
deflector, the prime feature of the inven- 
tion, formed of fire-brick; G, another, 
and front deflector, to throw warmth 
downwards on the feet ; H, the hot-air 
chamber communicating with spaces at 
the sides and back ; I, the flue, com- 
municating either with an ascending or 
descending chimney tube. 

From this description it will be seen 
that there is an open fire, fed from the 
top and front of the stove, and as the 
coals descend on the back of the in- 
clined deflector, they become coked and 
and prepared to offer a continual cheer- 
ful appearance through the front grating. 
The back deflector partially throws back 
the smoke and gases upon the fire to be 
consumed, the greater portion of which 


would otherwise uselessly escape. The 
front deflector throws the heat from the fire 
down upon the feet of a person near it — a 
most essential advantage both in point 
of health and comfort. The stove is 
made in two cast iron bodies, an orna- 
mental casing, (some are of very elegant 
design, as may be seen from the speci- 
men on our front page) and a cockle, of 
which fig. 2 is a section. A consider- 
able space is allowed between the two 
bodies, in which a large current of 
fresh air is continually heated and sup- 
plied to the apartment which it is 
destined to warm. Experience, the best 
test of merit, will prove whether Messrs. 
Chanter's invention is more worthy of 
patronage than those of their predeces- 
sors or contemporaries. We have done 
our duty in making it public. 


ON THE MANUFACTURE OF PAPER 
FROM WOOD. 

Sir, — I have read with some attention 
the notice in your 804th number, (page 
234), descriptive of Mr. Desgrand’s pa- 
tent mode of making paper from wood, 
which is supposed to be identical with 
the process followed by the Messieurs 
Montgolfier, who are now said to have 
“ succeeded in substituting wood for rags 
in the manufacture of paper.” There 
are two points to be noticed, the material 
employed, and the process adopted, and 
in neither of these can I perceive the 
slightest claim to originalty, nor the sha- 
dow of a pretext for the exclusive mono- 
poly of a patent-right. With respect to 
the material : — it has been long known, 
that excellent paper can be made from 
almost every vegetable substance capable 
of yielding easily an abundance of strong 
fibre. The bark of the willow, beech, 
hawthorn, maple, elm, plane tree and 
some others; the stalks of the thistle, 
nettle, hop-bines, and straw, have all at 
different times been converted into paper. 
Some of your readers may remember the 
white-ana-brown papers made for the 
late Mr. William Cobbett, from the re- 
fuse of his Indian-corn. Wood, in the 
state of shavings, has been converted in 
a like manner. The art of making paper, 
from vegetable matters reduced to a 
fibrous pulp, was known in China long 
before it was practised in Europe ; and 
the Chinese have carried it to a high de- 
gree of perfection. The different sorts 
of paper vary in China according to the 
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materials of which they are composed, 
and the various modes of manufacturing 
these materials. * Every province has its 
peculiar paper. That of Sechesen is 
made of linen rags, as in Europe ; that 
of Fo-kien, of young bamboos ; that of 
the northern provinces, of the interior 
bark of the mulberry ; that of the pro- 
vince of Kiang-nan, of the skin which is 
found in webs of the silkworm ; and in 
the province of Houquang, the tree chu, 
or ko-chu, furnishes the materials of 
which paper is made. A few years since 
a patent was taken out in America for 
the manufacture of paper from wood 
shavings, but this had been done long 
antecedently in England. I have by me 
a piece of paper made from this mate- 
rial ; it is semi-transparent and rather 
brittle. 

From all this, it appears to me that 
the only circumstance connected with 
Mr. Desgrand’s mode of proceeding that 
has the slightest pretension to novelty, 
as regards the material employed, is the 
use of log-timber chopped up for the 
purpose ; and, in this respect, whatever 
may be the claim to merit on the score 
of novelty, the plan is exceedingly ob- 
jectionable as regards the expense. On 
the contrary, wood in the state of shav- 
ings is comparatively valueless, and iu 
so fine a state of division as to be most 
easily acted upon by the decomposing 
agents employed for effectually sepa- 
rating the fibres. 

With respect to the process adopted 
by Mr. Desgrand, it differs nothing from 
that which has been followed in China 
for some centuries, where the method of 
fabricating paper from the bark, &c., of 
different trees, and from the bamboo, is 
as follows : — The whole substance of the 
bamboo is employed in this operation : 
the shoots of one or two years standing, 
which are nearly as thick as a man’s leg, 
being preferred. 

They strip the leaves from the stems, 
cut them into pieces of four or five feet 
in length, make them into parcels, and 
put them into water to macerate. As 
soon as they are softened, which usually 
happens in about five days, they are 
washed in pure water, put into a dry 
ditch, and covered for some days with 
lime watered for the purpose of slacking. 
They are then washed carefully a second 
time, and every one of the pieces is cut 
into filaments, which are bleached by 


exposure to the sun’s rays. After this 
they are boiled in large kettles, and then 
reduced to pulp in mortars of wood: 
This pulp being mixed with a glutinous 
substance extracted from a plant called 
in China Koteng, is made into sheets of 
paper in the usual manner. The paper 
made from the bamboo is sufficiently 
white, soft, and closely united, without 
the least inequality on the surface to in- 
terrupt the motion of the pencil. But 
every kind of paper made from the bam- 
boo, or from the bark of trees, is much 
more liable to crack than that made from 
rags. The Japanese employ the young 
shoot of the morns papifera sativa, or 
true paper tree, from which they obtain 
the detached fibres by means of long 
saturation in water, and by subsequent 
boiling in a ley made from wood ashes. 
The method of treating wood shavings, 
as patented in America, is to boil them 
in water containing from twelve to 18 
parts, by weight, of common alkali, which 
in a very short time effects the decom- 
position of the wood, and reduces it to a 
mass of fibres, ready for the subsequent 
processes of bleaching, grinding, &c., 
which being finished, the pulp is moulded 
into sheets of paper in the usual manner. 
A Mr. Lambert took out a patent a short 
time since for manufacturing paper from 
straw. Having cut away all the joints 
and knots, the pieces of straw are boiled 
with quicklime in water, for separating 
the fibres, and extracting the mucila- 
ginous and colouring matters. Or caustic 
potash, soda, or ammonia, may be 
employed instead of quicklime for this 
purpose. The material is then to be 
washed in clear water, and afterwards 
subjected to the action of an hydro-sul- 
phuret, composed of one pound of quick- 
lime, and a quarter of a pound of sul- 
phur to every gallon of water, for the 
more effectual removing of the mucilage 
and silicious matters. After several suc- 
cessive washings, bleaching, &c., the 
stuff is put into the beating engine and 
worked up in the usual manner. 

Perseverance and ingenuity will ul- 
timately triumph over the most obdurate 
elements, and it is quite certain that all 
the substances I have named, with many 
others of a similar character, have been 
converted into paper. But, as a matter 
of commercial speculation, I am quite 
convinced that no paper composed en- 
tirely of any ligneous materials , will ever 
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prove a successful or profitable manu- 
facture. The vast improvements that 
have been made within the last few years, 
both in the chemical and mechanical de- 
partments of our paper-mills, have ena- 
bled our manufacturers to convert the 
very coarsest linen, and even cotton rags 
and refuse, into a good and useful paper: 
by this means rendering the supply of 
rags, upon the whole, fully adequate to 
the demand, immense as that is. 

The gigantic strides of education in 
all directions has already created, and 
will continue to create, an increased de- 
mand for books and paper; what the 
ultimate effect of this may be, is difficult 
to determine ; but, should the supply of 
rags hereafter prove unequal to the re- 
quirements of our manufacturers, it may 
be desirable to find some substance that 
being easily and cheaply obtained may 
be employed in conjunction with rags , 
so as to eke out their quantity without 
deteriorating their quality. 

Some paper-makers now mix a certain 
quantity of straw with the rags for making 
hand papers, but it is cut too short, and 
is not previously submitted to the very 
essential process of fibrous separation. 
The use of plaister, chalk, &c., in white, 
and of clays, &c., in brown papers is a 
species of fraud that is detrimental to 
the article produced; i fictitious weight 
and apparent strength is given, while 
the positive strength is in reality dimi- 
nished. 

I do believe, that a judicious combi- 
nation of one or more of the foregoing 
vegetable substances with rags might 
even now be made with advantage, and 
prove the means of adding very con- 
siderably to the useful character of seve- 
ral kinds of paper. 

I remain. Sir, 

Yours, respectfully, 

Wm. Baddeley. 

London, Jan. 10th, 1839. 


WATER-PROOFING CLOTH.— MRS. 

DUKE AND HER FOLLOWERS. 

Sir, — About twenty-five or thirty years 
since, a lady of the name of Duke took 
out a patent for rendering ploth water- 
proof, and carried on her business for 
some time at Holloway. The cloth that 
had undergone her process was not at 
all altered in appearance, and when water 


was poured on it instead of being ab- 
sorbed immediately it stood in large 
drops, or ran about like auicksilver ; or 
if you even formed a disn of the cloth 
and poured water into it none came 
through, so that Mrs. Duke’s discovery 
became the wonder of the day, and was 
soon patronised by the army and the 
public. In the mean time the period 
for enrolling the specification of her pa- 
tent arrived, and when every body was 
curious to know how this wonder was 
produced the cunning lady disappointed 
them ; and did not deign to specify, but 
instead of it put them again on the qui 
vive by dashing at another patent ; and 
when the specification again became due 
the naughty lady again disappointed 
them; and, if I am not greatly mistaken, 
carried on the farce a third time, and 
never specified at all. By this time, how- 
ever, the army and the public found out 
that the whole affair was a farce ; instead 
of being water-proof the cloth had only 
been immersed in some dyer’s wash con- 
taining animal matter and alum, which 
having little affinity for water slightly re- 
pelled the pearly drops that ran about 
upon it, and even afforded her customers 
the gratification of exhibiting in their 
windows little dish-like pieces of cloth 
containing water. But, alas I a ^ little 
wear, ana the “ peltings of the pitiless 
storm,” betrayed the joke, and all the 
drizzling dripping drops drained through, 
to the discomfort and dismay of many a 
wet-skin weary traveller. About two 
years since a patent was taken out for a 
similar process, which of course came to 
nothing. But now, in the year 1839, the 
stale joke is in course of being tried again, 
but not in the tame and spiritless attempt 
pf an individual. Half the tailors m 
town and country are now in the secret, 
and soon from the Orkneys to the Lizard 
Point will poor Sawney and John Bull 
have their gullibility dosed and tested 
with this old new invention . Poor Madam 
Duke ! you little thought how many 
would follow in your ancient footsteps. 
Some say they follow you so exactly that 
they are the only possessors of the great 
secret you would not even entrust to one 
of the national records of the Court of 
Chancery ; others assert, that you em- 
ployed a solution of bees-wax ; some, a pre- 
paration of acetate of lead : but one of your 
patentee followers says he finds nothing 
to effect the purpose so well as a solution 
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lieut. watson’s 

Of soap in water for the first dip, and a 
solution of alum in water for the second, 
and that by these dippings dried and re- 

r iated the cloth is rendered water-proof, 
have no doubt that you noticed your 
repared cloth was Hot water-proof, but 
don’t know that ydti figured away with 
this as the most meritorious part of your 
discovery. Here your disciples have got 
the start of you immeasurably; the great 
desideratum in the modern portion of 
the discovery is that the cloth rendered 
water-proof by this process is not water- 
proof. Chafe and rub the water on the 
cloth a little, say they, and it will come 
through, which proves, that if it will 
admit water from without, it will admit 
the escape of perspiration from within, 
while cloth really water-proof will not. 
Oh, Madam Duke, you see what dupes 
your followers would make of us ! 

Yours, &c., 

Dryskin. 


sir james anderson’s boiler — 

CORRECTION OF SUPPOSED INAC- 
CURACY OF STATEMENT OF ITS 
POWERS. 

Sir, — In a recent communication re- 
specting the quantity of water evaporated 
to produce 7.500 gallons of 50 lbs. steam, 
the benefit of the doubt whether 50 lbs. 
steam pressure, or 50 lbs. load per square 
inch on the safety-valve was meant has 
been given to the statement. I own I 
am not disposed to be so liberal. 

50 lbl + 14 J = 64j lbB = 4j atmosphere 
steam v the corresponding volume of 
wafer is about dfiO. Consequently 7,500 
-i-450 = lfif gallons of water = l06Q lbl 
f= 2-r* cubic feet ofw^tei- per minute per 
|.8fi6 lbB of eokej and nearly 160 cubic 
feet of water per hour for 1 19 lbB ; ten 
times more than a Very full allowance. 
Is it not ‘probable that an 0 was added 
by the editor of the Irish newspaper i h 
errbr t 

My corrected reading becomes 750 
galloriS ==:' 120 cubic fCet Of 50 lbs. steam 
— fejeCtirig the eqtM forces on both 
sides. Wneri it ceases to be a boiler 
qtfestioll, #e nave 

feet. . inclies. tbs. 

--*'»* ? *•* 

jte.ooo , . r . 

power. Tne ojmssion of the reference 
fp the atmosphere of stf am f balancing 
atmospheric pressure of the air, has 
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sometimes produced curious results, v 
such a9 plausible proof of the superiority 
of high pressure engines, while their 
actual Inferiority to the contrasted low 
pressure amounted to 25 per cent, while 
it is equally essential in the comparison 
of gross power exerted in high pressure 
engines using steam at a different pres- 
sures, since the atmosphere wasted bears 
a different ratio in such cases to ihe 
gross power actually expended. 


LIEUTENANT WATSON’S WIND TELE- 
GRAPH. 

The great and melancholy loss of 
life and property occasioned by the 
storm on Sunday the 7th instant* was 
principally caused by the Midden change 
of the wind from one quarter to atid- 
ther. A correspondent has supplied Us 
With the following account from the 
Liberpool Albion of 9th Nov. last, of a 
weather telegraph to convey intelligence 
of the state of the wind at a distant 
point, to vessels about to leave port. It 
occurs to us that the use of such a plan 
would perhaps have been the means of 
preventing in some degree the distress- 
ing calamities of the last week. Our 
republication of the article cannot be 
otherwise than useful — and we leave 
it to the consideration of our nautical 
readers. 

“ Lieut. Watson has favoured Us with a 
sketch of an Apparatus he is about to erect 
Oft Bidston-hill, which appears to us of such 
great importance that We have provided a 
Wood cut, in order that oiir readers may un- 
derstand it. The apparatus may he seen from 
any per t of the piers along the whole line 
of docks from the river. Ihe object is, that 
masters of vessels and pilots’ going to sea, 
inay themselves it once ascertain the point 
dna strength of the wind at Holyhead; the 
relative rise or fall of the barometer there , 
coyrtpdred with the previous day ; and also 
ihe slate qf the ivind ot ihe Northwest Light- 
ship , or at BidstOn. ifhe advantages of this 
simple arrangement will he immense. Hpw 
often has it happened, that vessels with mo- 
derately fine weather here, have been induced 
ttS go to sea, and, by meeting adverse winds 
outside, h&ve h'eeh either lost, or compelled 
to put hack With damage, when, if the com- 
inahders had heert aware of the state of the 
Weather 6utside, they 1 would never have left 
dock l We instance One case only out of 
the many that might be brought forward : 
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libut. watson’s wind telegbaph. 


On Friday, 23rd Dec., 1836, high water at 11 45 a.m. 

44 Wind at Holyhead , E.N.E, blowing fresh; 
barometer falling, and a very heavy sea out- 
side. 

44 Wind at Liverpool, North , light breeze . 
Amongst the vessels that sailed that tide 
The Heyes, B. ship, was totally lost. 

. . Sand bach, do., got aground. 'j 
. . Caroline, barque, do. I More or less 

. . Promise, brig, do. f damaged. 

. . Thos. Tucker, do., do. J 
A barque, name unknown. 

A brig, unknown, near Jackson's Buoy, a com- 
plete wreck. 

Quentin Leitch, B. ship.') In danger near the 
Hope, B. brig. > Banks, with signals of 

Canton, B. ship. J distress, &c. 

The Race, schooner, and a great many others 
put back, damaged. 

44 Now, had it been generally known, that 
the wind was different at Holyhead, and 
blowing much stronger , with a falling baro- 
meter, the probability is, these vessels would 
not have put to sea. In future, no pilot 
need not go round the Rock without know- 
ing precisely the state of the weather out- 
side ; and we have no hesitation in saying, 
that the plan will be the means of saving both 
lives and property, and prove such a benefit 
as calls for some public demonstration to 
the projector of it. Certainly, amongst all 
the inventions of the present day, on 44 the 
go a-head principle ,” it never entered into 
our imagination, that a wooden barometer 
would give the indications of the weather at 
a distance of upwards of seventy miles ; 
nevertheless, this is to be done in less than 
a week’s time. 

“We proceed to describe our wood cut. 

44 The circle at the bottom is about twelve 
feet in diameter, and is provided with letters 
marking the points of the compass. It has 
two hands like a clock, the longer one will 
show the point of the wind at Holyhead, 
the shorter one at the Northwest Lightship 
or Bidston. At the top of the mast is an 
iron rod, on which a ball works. When the 
ball is at the top of the rod, it indicates a 
light breeze ; when in the middle, moderate ; 
and when seen at the bottom, blowing very 
fresh. The space between this rod and the 
circle is for the barometer ; the pointer on 
the right hand side, or north , shows the po- 
sition of the barometer, at Holyhead, on 
that day ; and the one on the Iqft, or south , 
the position the preceding day . The whole 
is very simple, and easily understood. 

44 We congratulate the public at large upon 
this important addition to the acknowledged 
advantages derived from the Telegraph, and 
have no doubt that our merchants and ship- 
owners will duly appreciate Lieut. Watson’s 
unremitting exertions to promote and gene~ 
rally to extend the utility of the establish- 
ment he has so long and so ably superin- 
tended. 


44 We are glad to find, that there is every 
prospect of the new arrangement witb the 
Dock Committee answering his purpose 
personally. Indeed, with his moderate 



views, it can scarcely be otherwise, when we 
consider that the poles at Bidston formerly 
cost, and their inefficiency compared to the 
present telegraph. If we understand rightly, 
Lieutenant Watson fixes bis subscription at 
the extremely low rate of 10s. per vessel per 
annum ; but, from firms requiring other in- 
formation, besides that of their own vessels, 
he expects an additional sum ; some houses, 
it appears, having six or seven vessels, have 
subscribed their ten guineas, for which they 
are to be furnished with information of aU 
vessels coming from particular ports in 
which they are interested. We are imform- 
ed, that this is one only of several equally 
important improvements contemplated by 
Lieutenant Watson. We are sure the Li- 
verpool public will not let his merits and ex- 
ertions continue unrewarded. To no person 
is the port of Liverpool more indebted than 
to him for his perseverance, through all 
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manner of difficulties, in accomplishing the 
graft; benefits already derived from the tele- 
graph. We think that the underwriters, of 
Liverpool, London, and elsewhere, ought to 
substantially acknowledge this important 
improvement. If the telegraph does occa- 
sionally save insurances, even such a loss to 
them will be far more than counterbalanced 
by saving many a * * good vessel from ship- 
wreck and disaster/* 


GREAT WESTERN RAILWAY INQUIRY, 
— DR. LARDNER*S EXPERIMENTS ON 
THE RESISTANCE OF THE ATMOS- 
PHERE TO RAILWAY TRAINS. 

At the general meeting of the Great 
We«tem Railway shareholders in Sep- 
tember last a large portion of the pro- 
prietary expressed great dissatisfaction 
with the extraordinary departure from 
all the received rules of construction, 
which had been made by their en- 
gineer Mr. Brunei, (son of the engineer 
of Tunnel celebrity), in the formation of 
this most important line. No small part 
of the dissatisfaction evinced doubtless 
arose from the implied censure or stigma 
which this departure threw upon the 
directors and engineers of other railways, 
who had adhered to the tried and proved 
plan in the works which had been placed 
under their superintendence. Good and 
rational grounds for setting on foot an 
inquiry into the matter, however, existed 
in the startling extent of the deviations 
made by Mr. Brunei ; in the want of suf- 
ficient reasons given at the outset for 
these deviations ; and in the practical in- 
experience of their projector. These 
same reasons for inquiry, however, 
existed in equal or greater force in the 
first instance; and had the matter been 
then and previous to adoption, investi- 
gated, the shareholders would have been 
more likely to have arrived at the truth, 
and the engineer would have received 
greater honour and fame by a favour- 
able result of such an examination, than 
after the works have been allowed to 
roceed to such a length that many 
ave thought it would be sounder 
economy to continue on even a bad 
system, than to decide on any ma- 
terial change so late in the day. In the 
heat of the, (we had almost said fierce) 
controversy which has been carried on 
by the partizans of the old and new 


systems, many men, otherwise emi- 
nently qualified to have advised the 
shareholders, have by ardent approbation 
or condemnation of the new system pre- 
vious to the institution of the inquiry, 
staked their reputation upon the success 
of one plan or the other. The opposition 
was principally on the part of the Lan- 
cashire shareholders, a class of men bet- 
ter qualified than any other to form a 
judgment, from their familiarity with 
railway works ; and at their instance the 
question of the utility of Mr. Brunei’s 
plans was referred to the separate inves- 
tigation of Mr. Hawkshaw and Mr. 
Wood, and the meeting of the pro- 
prietary was adjourned from September 
to the present month, to give time for 
the necessary inquiries and experiments 
before the Directors' Report should be 
received, and their line of proceeding 
thus approved of and confirmed. 

Although it was not strictly and form- 
ally agreed that the report of these 
reterees should determine the decision 
of the meeting, yet such was certainly 
the received understanding; and the re- 
pudiation of the reports of these gentle- 
men, and the disfavour with which they 
were treated by the Company because 
they happened to be unfavourable to 
their preconceived opinions, appears to 
unbiased minds a rather uncourteous 
proceeding. The fitness or unfitness of 
these examiners for the task imposed 
upon them should have been taken into 
consideration before trusting them with 
it, and any objection of such a nature 
after an unfavourable report is certainly 
most ungracious, and of suspicious par- 
tiality. The reports of Mr. Wood and 
Mr. Hawkshaw are of too great length, 
and already too extensively published, to 
render it expedient for us even to give 
an outline of their contents, suffice it to 
say that they are both condemnatory, 
for various and different reasons, of Mr. 
Brunei’s plans, but notwithstanding this, 
the shareholders determined by a majority 
of 7,7 92 to 6,145 to adhere to the new 
system. The ostensible ground for this 
decision appeared to be that Mr. Brunei 
had with one stroke of a hammer upset 
all the experiments upon which Mr. 
Wood’s report was founded, by breaking 
off a bit of the blast pipe of the North 
Star engine with which the trials as to 
speed were made, and thus improving the 
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draft and enabling it to perform constant- 
ly what Mr. Wood had declared was im- 
possible to be done consistently with 
economy. 

Most of the experiments referred to 
were conducted by Dr. Lardner at the 
request of Mr. Wood, and a very interest- 
ing account of them has been published 
in the January number of the Monthly 
Chronicle, a well conducted Magazine 
under his avowed editorship. Upon the 
point of atmospheric resistance, as our 
esteemed correspondent Mr. Cheverton 
plainly proved in our last number, the 
far. has shown himself to have played the 
part of the tyro who in performing a 
routine of experiments, falls upon results 
which he thinks to be new to the world, 
because they are so to himself, and pub- 
lishes them as discoveries of his own, 
which they certainly may be, though any 
merit attendant on their being brought 
to light has long before been absorbed 
by the first discoverers. 

Passing over in Dr. Lardner’s article 
on “The Great Western Railway In- 
quiry,” his general sketch of the nature 
of railway constructions and operations, 
and the reasons pro and con., the old 
and new plans, as to gauge, sleepers, 
rails, and other points, we come to his 
account of “ a more extensive and varied 
course of experiments than was ever be- 
fore accomplished on railways, or pro- 
bably than ever could have been accom- 
plished except for the peculiar combi- 
nation of circumstances which in this 
case produced it.” The greater part of 
this course of experiments, we must for 
the present forbear noticing, relating to 
the deflection of the rails and sleepers, 
the motion of the carriages, and the 
descriptions of the ingenious instru- 
ments which were invented and con- 
structed to test these points, but which, 
as most interesting in a mechanical 
point of view, we shall take another op- 
portunity of adverting to more particu- 
larly in our pages : we then come to that 
part of the subject which Dr. Gardner 
characterizes as “transcending all others 
in importance,” that is, “ the actual 
amount of resistance opposed to the mov- 
ing power at present on railways” This 
resistance is from two causes, — friction, 
and the atmosphere. That from fric- 
tion, is dismissed very briefly and doubt- 
less to the Doctor’s mina, satisfacto- 


rily ; but on the atmosphere he, be- 
stows supreme attention, seeking the 
“ bubble reputation” by proclaiming 
new discoveries in the laws of its resist- 
ance*. Like, other “ castles in the air” 
the flimsy foundation has been blown 
away by a few prior disCoveters, and 
the Doctor is left discovery+lesi* 

Notwithstanding the freedom of our 
speech upon the pretensions of Dr. Lard- 
ner to the discovery of the supposed 
laws of resistance of the atmosphere, we 
by no means think lightly of hia experi- 
ments upon the subject, which are highly 
philosophical, and apparently strictly to 
the purpose; those upon the Whi$ton 
and Maaeley inclined planes are very 
striking, and unless some such unto- 
ward circumstance as was asserted by 
Mr. Brunei to have influenced the ex- 
periments with the North Star was here 
m action, (which is not likely), appear 
to be so far conclusive. 

The resistances of friction and the at- 
mosphere are so intimately connected, 
that instead of confining our extracts to 
the latter branch of the inquiry, we shall 
now take the liberty of quoting the whole 
of the account of the experiments upon 
resistance given in the Monthly Chro- 
nicle : as also Dr. Lardner ’s intro- 
ductory and passing remarks, and con- 
clusions. The experimenter’s mind was 
doubtless well prepared for the investi- 
gation of the matter by the consider- 
ation that he had, previously given 
to the question, as being the appointee 
and depository of the grantof money made 
by the British Association at their last 
meeting, to ascertain and determine 
railway constants. The British Asso- 
ciation and the Great Western Rail- 
way Directors have jointly conferred a 
benefit on railway science by engaging 
so ingenious an experimentalist to in- 
vestigate a subject of such growing 
national importance, securing to the 
public materials towards a more complete 
and satisfactory settlement o£ the ques- 
question, than either body singly could 
have done, — the one for want of time, 
the other of means 

But we keep our readers too long 
from Dr. Lardner on the resistance of 
friction and the atmosphere. 

“ Some years since a French gentleman, 
M. de Pambour, Hiade a course .of experi- 
ments on the Liverpool and Manchester 
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Railway with a view to determine the amount of experiments were, however, made at 
of this resistance. The results he obtained, velocities so much less than those at which 


however, were not satisfactory, nor were 
his methods of inquiry such as would have 
afforded correct conclusions. * 

4 4 It is not necessary here to notice his 
calculations more fully, as we shall pre- 
sently show that the investigation now be- 
fore us presents the question of resistance 
altogether in a new light. 

44 The resistance offered to the tractive 
power by a carriage proceeding with a uni- 
form motion on a straight and level railway 
is produced, partly by the friction of the 
axles of the wheels in their bearings, partly 
by the rolling of the tires on the rails, and 
partly by the inertia of the air which the 
carriage displaces in its progress. 

44 By a degree of accuracy of mechanical 
construction, which is within the present 
limits of engineering skill, and by a good 
system of lubrication, the friction of the 
axle in its bearing may be reduced to an 
exceedingly small amount. 

44 The amount of resistance which attends 
a rolling motion is small, under the most 
unfavourable circumstances, as is manifested 
by the facility with which enormous weights 
are moved even on the rough surface of the 
earth, when coarse rollers of wood are placed 
under them. How insignificant, therefore, 
that part of the resistance must be which 
proceeds from the rolling of the tire of a 
wheel accurately finished in the lathe, on 
the surface of a not less accurately rolled 
iron bar laid as truly even and level as art 
can effect, may be easily conceived. 

44 The resistance proceeding from these 
causes has been generally considered to be 
the same at all velocities ; and if such be 
the case, it would follow that the expendi- 
ture of the moving power, in transporting a 
load over a given distance, would, so far as 
this source of resistance is concerned, . be 
the same whether it were carried at five 
miles or fifty miles an hour. Some slight 
differences, however, on this point have ex- 
isted between the results of the experiments 
of those philosophers who have inquired re- 
specting it. Coulomb conceived that his 
experiments showed a slight decrease of re- 
sistance with the increase of speed, while 
Morin and others maintain that it is quite in- 
dependent of the velocity. All these series 

* In the laatheraatic&I formulae which follow 
from M. de Parabour’s reasoning, and which he 
uses In his calculations, he has wholly omitted 
the effect of the momentum of the wheels of the 
carriages in accelerated and retarded motion, so 
that his formulae, in fact, represent the motion of a 
sledge, and not that of a wheeled carriage. The 
effect of such an error is ffcf from inconsiderable, 
where the weight of the wheels and axles Is so 
great as in railway carriages. 


railway carriages move, that any laws of 
friction established by them should be ap- 
plied with considerable caution in railway 
investigations. Some of the experiments 
made in the course of the inquiry now be- 
fore us raise a doubt on this point, and sug- 
gest a probability that the resistance from 
friction decreases as the speed is increased. 

To these sources of resistance, and to 
these only, have those who have devoted 
their attention to the practical working 
of railways, hitherto directed their inquiries. 
To reduce these to the lowest possible 
amount by the excellent construction of the 
carriages and engines, and the exquisite 
perfection of the road on which they move, 
has been the object to which the engineering 
profession has addressed all its powers, and 
with what signal success it is needless here 
to say. Such carriages and such roads could 
never have entered into the contemplation, 
even of the most sanguine speculator on the 
progress of art. 

44 The remaining source of resistance — the 
air — has been overlooked, or, if it received a 
thought, it was regarded as bearing so small 
a proportion to the other causes of resist- 
ance, that without producing any error of 
importance, it might be confounded with 
them ; that its effect might be calculated on 
the same principles ; and that the estimate 
of resistance thereby obtained, would be 
sufficiently near the truth for all practical 
purposes. That estimate was, as we have 
said, at the usual speed of railway trains, 
from eight to ten pounds per ton of the 
gross load. 

44 We shall presently see how far this as- 
sumption, and the estimates based upon it, 
are countenanced by the immediate results 
of experiments. 

44 It appears from the report before us, that 
the method decided on for. investigating the 
resistance upon the Great "Western Railway, 
was the common method of observing the 
rate at which a train in motion is gradually 
retarded. If it be admitted (as it has been 
always assumed to be), that friction is the 
only, or the principal retarding influence, it 
it must then be admitted also, that the ve- 
locity which a carriage will lose when not 
impelled by any force will be equal in equal 
times. On this principle, proper formulae 
were constructed by Dr. Lardner, in which 
due allowance was made for the effect of the 
momentum of the wheels of the carriages iff 
rotation ; and in order to obtain as great & 
number as possible of distinct experiments, 
from which a mean value of the friction 
might be deduced, he divided the interval 
between the moment at which the carriage 
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was dismissed with a known speed, until it 
came to rest, into a succession of short in- 
tervals, for each of which the velocity was 
observed. By such means the velocity lost 
in each of these successive intervals was 
ascertained, and such velocity formed a 
datum from which the amount of friction or 
resistance might be calculated. 

44 Upon applying these formulae to a num- 
ber of the experiments, a result was ob- 
tained, which was so unexpected, that in 
first instance it was deemed to be an error 
of calculation. It was found, in fact, that 
the computed amount of resistance for the 
first interval in each experiment after the 
train was dismissed was enormously greater 
than any estimate which had ever been made 
of that resistance. Thus it was found, that 
when the train was started with a speed of 
about thirty miles an hour, the computed 
value of the friction was about twenty 
pounds a ton, instead of not exceeding, ac- 
cording to the common estimate, eight or 
ten pounds ! The idea that this proceeded 
from any error of calculation or of observa- 
tion was soon dispelled by finding that a 
like result followed from every experiment, 
and every calculation, without exception. 
It was also observed that the computed 
value of the resistance was greatly increased 
where the velocity of the train was consider- 
able at starting. It was further observed 
that the computed values for the successive 
intervals until the train was reduced to rest 
were gradually less, the computed value for 
the first interval being generally two or three 
times greater than for the last. 

44 No doubt now remained that the resist- 
ance which was developed in these compu- 
tations was a real resistance of much larger 
amount than any which has been hitherto 
contemplated, and that it has a direct de- 
pendence on the velocity, which it is known 
friction has not. 

44 The atmosphere of course presented 
itself at once as the cause of this resistance. 
It has been established by the experi- 
ments of various philosophers, that this re- 
sistence within the limits of their experi- 
ments increases as the square of the velocity ; 
but their experiments did not extend to 
railway speed, and therefore could not be 
assumed with certainty as a datum. It was 
thought necessary, therefore, to reduce the 
question to immediate experiment on the 
railways themselves ; and although such ex- 
periments as those just adverted to, com- 
puted by the formulae which were used, 
gave results which could not be far from the 
truth, it was considered, that where an effect 
was indicated by the calculations so very 
different from what practical men have 
hitherto supposed to exist, such a result 


should, if possible, be deduced more imme- 
diately from experiment, and be made more 
independent of calculation founded on mere 
mathematical reasoning. For this purpose 
Dr. Lardner proposed, as an experimentum 
crucis, to dismiss a train of coaches at a 
high speed down a steep inclined plane, and 
to observe with precision the extent to which 
it would be accelerated in its descent by the 
gravity of the plane. If it were true that 
the resistance indicated by the above calcu- 
lations were really that of the atmosphere, 
and that that resistance increased as the 
square of the speed, it was expected that in 
the descent a speed would be obtained which 
might produce a resistance equal to the 
gravity of the plane, and that when that 
happened, no further acceleration would 
take place, but that the train would move 
uniformly to the foot of the plane. It was 
farther proposed to select a second plane 
less steep than the first, and to make upon 
it a like experiment ; the gravity upon the 
latter being less than upon the former in 
proportion to its inclination, a less speed 
would produce a resistance in equilibrium 
with it, so that each plane would have a 
limit to its accelerating power, depending 
jointly on the resistance of the air, and on 
the weight of the train. 

44 It was likewise proposed to vary the 
weight of the train upon the same plane,' in 
which case the limiting velocity would be 
varied in a corresponding manner. 

44 These experiments were accordingly tried 
with complete success, the results verifying 
all that was anticipated from them. The 
two planes selected for the purpose were the 
Whiston Inclined Plane on the Liverpool 
and Manchester Railway, and the Madeley 
Plane on the Grand Junction Railway, the 
former descending at the rate of one in 
ninety-six, and the latter at the rate of one 
in a hundred and seventy-seven. 

44 A train of four coaches, loaded with a 
weight equal to forty-two passengers, was 
impelled from the top of the Whiston Plane 
at the rate of about thirty miles an hour. 
Its velocity was observed to increase for a 
few hundred yards, when it obtained a speed 
of thirty-two and a quarter miles an hour, 
with which it descended uniformly to the 
foot of the plane. 

44 The same carriages deprived of their 
load were started in like manner down the 
plane, when they were found to attain a ve- 
locity of thirty-one miles an hour, which re 
ceived no augmentation during the descent. 

44 In like manner on the Madeley Plane 
a similar tra*n was started, and it gradually 
attained a speed of twenty-one miles an 
hour, which it retained until it completed 
its descent. Each of these experiments was 


Digitized by v^.ooQle 



GREAT WESTERN RAILWAY INQUIRY, ETC. 


269 


repeatedly tried, always giving nearly the 
same result. 

“ Here, then, are facts which, being in- 
dependent of all theory or calculation, can- 
not be either evaded or disputed. A load of 
eighteen tons has a gravitating power down 
one in ninety-six, amounting to four hun- 
dred and twenty-one pounds ; that gra- 
vitating power was, it appears, balanced by 
some resistance when descending at thirty- 
two and a quarter miles an hour. This re * 
sistance, amounting to four hundred and 
twenty- one pounds, was of course composed 
of friction and the atmosphere. If the fric- 
tion were taken at the common estimate of 
nine pounds, the friction of this coach train 
would be one hundred and sixty -two pounds, 
and it would then follow that the atmos- 
pheric resistance at thirty-two and a quarter 
miles an hour was two hundred and sixty 
pounds 1 

“ But even this would appear too low an 
estimate of this hitherto neglected opponent 
to railway speed, for, by comparing the uni- 
form speed obtained in the descent of the 
Whiston Plane with that obtained in de- 
scending the Madeley Plane, assuming that 
the atmospheric resistance is in proportion 
to the square of the velocity , Dr. Lardner 
found that the value of the friction could be 
obtained, and the value which he obtained 
for it was by this process a small fraction 
more than five pounds a ton. If this value 
be correct, that portion of the whole resist- 
ance due to friction would be about ninety- 
three pounds, leaving three hundred and 
twenty-eight pounds to the account of the 
atmosphere ! 

“ This very low value of the friction was 
deduced by a process in which nothing was 
assumed, except that the resistance of the 
air is as the square of the speed, and that 
the friction of the two trains used in the two 
experiments was the same. The two trains 
were certainly not composed of the same 
identical coaches, but they were composed 
of coaches similar in construction, equal in 
weight, and equally loaded, and were sup- 
ported on a similar number of wheels of 
like magnitude ; and, in short, no reason 
existed for supposing that the friction could 
be materially different. 

“ By varying the load on the Whiston 
Plane it was also ascertained that the re- 
sistance of the air did not vary sensibly from 
the proportion of the square of the speed. 
If the squares of 31 and of 32£ be taken, 
they will be found to be very nearly in the 
proportion of 15*6 and 18, which was that 
of the loads used. 

“ Much on this interesting subject still 
remains for investigation, and many more 
experiments will be necessary, before the 


mean amount of the atmospheric resistance 
to railway trains can be considered as as- 
certained with the requisite degree of pre- 
cision. Meanwhile it is indisputable that 
this resistance at the common speed of pas- 
senger trains is of very formidable amount. 
That part of the resistance which arises from 
friction has probably been reduced as low 
as it is likely to be. At all events, what- 
ever importance may have heretofore at- 
tached to its further diminution, it can now 
have very little weight in the economy of 
railway transport. Even supposing the 
whole friction annihilated, we should not be 
relieved from much more than twenty per 
cent, of the present expenditure of power in 
passenger traffic. But since it is as impos- 
sible that this annihilation of friction can 
take place as that the perpetual motion 
should be discovered, it may be safely as- 
sumed that we cannot practically reckon on 
any increased economy of power worth se- 
rious attention, by any further improve- 
ments directed towards the diminution of 
friction. To what, then, it may be asked, 
are we to look to for that diminution of re- 
sistance which appears indispensible for ob- 
taining the increased speed after which rail- 
way engineers aspire ? It is an ascertained 
fact, that every augmentation of speed will 
produce an augmentation of resistance, not 
proportional to the increase of speed, but in 
the vastly greater proportion of the increase 
of the square of the speed. Thus if the 
railway train tried upon the Whiston Plane, 
were required to be moved at sixty miles an 
hour instead of thirty, the resistance which 
it would suffer from the atmosphere, instead 
of amounting, as it did, to about three hun- 
dred and twenty-eight pounds, would amount 
to one thousand three hundred and twelve 
pounds, to which ninety-three pounds being 
added for friction, would give a total resist- 
ance of one thousand four hundred and five 
pounds 1 Thus the power of the engine to 
accomplish this double speed would require 
to be increased in the proportion of four 
hundred and twenty-one to one thousand 
four hundred and five ! If, then, the present 
engines are cumbrous and unwieldy, and 
overload, and injure the railway, what is not 
to be feared from engines capable of pro- 
ducing a power of energy so enormously 
greater, and producing that power with 
double the speed I We are sure that no 
sober practical man will differ from us when 
we pronounce that in the present state of 
art the accomplishment of such an object is 
impracticable. 

We are happy to observe from this 
concluding observation, that Dr. Lardner 
has learnt wisdom by experience ; when 


Digitized by v^.ooQle 



270 


dr. carbon’s patent method of slauphtbrind animals. 


the time shall come that a speed of forty 
miles an hour on a railway will not be 
'* impracticable” in an economical point 
of view, the qualifying words “ in the 
present state of art,” will be found to 
have been an admirable provision for 
the future 


dr. carson’s patent method of 

SLAUGHTERING ANIMALS FOR HU- 
MAN FOOD. 

In our last month’s list of patents 
there appears mention of one granted to 
Dr. Carson, of Liverpool, for “ an im- 
proved method of slaughtering animals 
for human food.” The objects proposed 
to be effected by this invention are two- 
fold, first, a speedy and therefore mer- 
ciful method of depriving the animal of 
life, and second, improvement in the 
meat, by rendering it more nutritious 
and of better flavour. The Doctor has 
in the press a pamphlet which will con- 
tain a full explanation of his manner of 
slaughtering, and the physiological prin- 
ciples upon which the plan is based ; and 
from which work, as soon as it appears, 
we shall take the necessary extracts to 
explain the matter to our readers. In 
the course of the last week several 
butchers in Liverpool slaughtered some 
oxen and sheep by the patent method, 
and a party of twelve gentlemen supped 
off a shoulder of one of the sheep, which 
was pronounced by all who partook of 
it to be superlatively fine. The butchers 
of Liverpool are, we understand, adopt- 
ing the plan very promptly. 

In the mean time, as the subject is 
one of considerable interest, we extract 
a few passages from a letter which Dr. 
C. has addressed to the Editor of the 
Liverpool Mercury. 

u The object of the mode of slaughtering 
recommended is, to remove the impediments 
which nature has set up aga nst the elasticity 
of the lungs, on the existence of which im- 
pediments, life, in a great measure, depends, 
and, of course, to allow the lungs to resiliate 
into their natural dimensions, or in other 
words, to collapse, while the animal is still 
alive, 

“ The method of removing these impedi- 
ments in the circumstances stated, to break 
fully and at once what may be considered 
the mainspring of life in all animals with 
elastic lungs, iu the most humane manner, 


has been the object of long andanxiouf con- 
sideration and of much varied experiment. 
The result has been effectual and conclusive. 

“ The effect of this method of slaughter- 
ing is to retain the lymphatic and lacteal 
fluids, and, indeed, all the finer juices of the 
body, at the same points and in the same 
proportion in which they existed while the 
animal was still alive, instead of being accu- 
mulated in the large vessels and discharged 
out of the body in a mass, and becoming a 
nuisance. 

“ The result is an increase of the edible 
part of a carcase to the amount of at least 
one-tenth beyond that which it wouhj supply 
by any mode of slaughtering hitherto in use. 
The meat thus obtained is more juicy, ten- 
der, and far better flavoured. It sets sooner, 
and, of course, is earlier tit for use. It keeps 
much longer sweet and untainted. This re- 
markable and important property is evidently 
derived from none of the vessels being empty 
so as to admit the external air, and from an 
oozing of juice or lymph from the full ves- 
sels, when any portion is cut, upon the raw 
surface of that portion, and, by its tenacity, 
forming a sealing cement. This property is 
of great importance to butchers, who lose a 
great deal of meat in certain states of the 
weather ; to the public in general ; but par- 
ticularly to mariners and to the inhabitants 
of warm climates. 

“ The time to which this meat will keep 
in different states of the weather has not 
been ascertained, for it has always been used 
before any marks of approaching putrescency 
have been discovered ; but, in the course of 
last autumn, this meat continued sweet and 
untainted for many days after other meat, 
killed at the same time and placed in the 
same circumstances, had given such proofs 
of spoiling as to render it necessary to cook it. 

The meat, the produce of slaughtering in 
this mode, is more economical. In the first 
place, it never shrinks, but on the con- 
trary, enlarges in cooking ; the fat, being 
supplied with the juices which enrich the 
muscular or red portion, is much more savory 
and is more acceptable to delicate palates, 
and is, therefore, less wasted. It requires 
less time to cook. The centre of ajlarge joint 
is done nearly as soon as the surface. These 
properties are derived from the meat being 
less spongy and a better conductor of heat 
than meat obtained by any of the modes of 
slaughtering at present in use. It preserves 
well and requires a much less quantity of 
salt. Other valuable properties will pre- 
sent themselves to those who use this meat, 
and the method in question is also attended 
with advantageous results affecting hides, 
skins, &c., upon which it is not necessary 
now to dilate. 
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<4 I i pay, I trust, be permitted to state, 
that the addition qf one-tenth, at least to 
the edible portion of animals slaughtered for 
human food, with a high degree of improve- 
ment in the quality of the whole, with the 
property of keeping much longer, and with 
a diminution of the expense of cooking, as 
well as less waste Jn the substance cooked, 
will not be deemed one of the least import- 
ant boons which science has, at any period, 
been found to yield to the exigencies of 
human life.” 

ENGINEERING DUTIES OF THE BIRMINGHAM 
RAILWAY OFFICERS. 

[From Lecoimt’s History of the Birmingham 
Railway.] 

The labours of the engineers, it is almost 
qeedless to state, commenced long before the 
ground was broken. In fact, many of them 
were employed in getting assents to our Bill, 
from tye land r owners who have shown them- 
selves so wise in their generation. Then 
came the various surveys and levellings re- 
quired for fixing the line ; then the design- 
ing and drawing of bridges and other works 
in detail, in order that approximate estimates 
of costs might be laid before Parliment. 
When the period arrived for executing the 
works, it was necessary to calculate the time 
which those of the greatest magnitude would 
be likely to occupy, so that they might be 
let to the contractors in such an order, that 
the whole might be simultaneously com- 
pleted, as far as possible, with reference to 
the successive openings of portions of the 
whole line, which was desirable, not only as 
a measure of pecuniary interest, but to get 
the road in good repa r, and to drill every 
one into his particular duty. The order of 
letting the contracts having been decided, 
assistant and sub-assistant engineers were 
appointed, as required, upon the general 
principle of dividing the whole line into 
four districts, and each district into three 
lengths, so as to place about ten miles under 
the immediate superintendence of one sub- 
assistant engineer ; thus each assistant en- 
gineer had three sub -assistants, being all 
subordinate to one engineer-in-chief. 

When any particular portion of the works 
was to be prepared for letting, the sub- 
assistant engineer, under the direction of his 
superior, had to revise all the Parliamentary 
surveys and levels with the utmost care, and 
draw to a large scale very accurate plans 
and sections of the land, in order that the 
quantity of excavations and embankments 
might be obtained as nearly as possible. It 
was also necessary to make detailed plans 
and working drawings, elevations, and sec* 
tions of every bridge and culvert which car- 
ried a road or stream across the railway, or 
which carried the railway over a road or 


stream. These, being roughly sketched by 
the engineer on the spot, were sent to the 
chief office, to be fairly drawn out with full 
details, and upon a uniform system laid 
down by the principal engineer ; the object 
being to put them ih such a shape that par- 
ties wishing to tender for any of the contracts 
might clearly understand the nature of the 
works, and make accurate estimates from 
the drawings without difficulty. The limits 
of each contract were defined with reference 
to the most convenient execution of the 
works, regard being had to the disposition 
of the earth works, $o that each contractor 
might make his embankments with the mate- 
rials yielded by his excavations, as far as it 
was practicable ; care being taken that the 
aggregate amount of the contract should not 
exceed the means of the generality of per- 
sons in the habit of tendering for such 
works. 

A contract of 100,000?. wa9 thought a 
very responsible undertaking ; and the ex- 
perience of the London and Birmingham 
Railway has shown that those amounting to 
or exceeding that sum, have called for ex- 
traordinary exertions. Of these there have 
been seven upon the whole line ; four were 
very soon relinquished by the parties ori- 
ginally contracting for them, and the re- 
maining three executed with great difficulty. 

The drawings being completed, and the 
limits of the contracts fixed, detailed speci- 
fications were drawn up, under the engineer- 
in-chiefs superintendence ; the whole was 
then submitted to the inspection of parties 
willing to tender for the works, who, on an 
appointed day, delivered in their respective 
estimates ; and the lowest tender was gene- 
rally, but not invariably, accepted, — regard 
being always had to the character and means 
of the parties. The whole of these exten- 
sive and important works weie let at prices 
which were under the estimate of the engi- 
neer-in-chief. 

The original contract drawings were signed 
by the engineer-in-chief and the contractor, 
and preserved as documents. Three copies 
of each, however, had to be made out — one 
for the use of the committee, one for the 
engineer- in-chief, and one for the assistant 
engineer. 

When it is borne in mind that the en- 
gineering works of the whole railway, in 
accordance with the above system, were 
divided into thirty separate divisions, each 
requiring its own set of drawings, estimates, 
and specifications, and that all these works, 
with two unimportant exceptions, were let 
to various contractors, between May, 1834, 
and October, 1835, it will be perceived that 
an extensive and efficient drawing establish- 
ment must have been kept at work, Speak* 
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NOTES AND NOTICES 


log in round numbers, we must say, that for 
eighteen months, not less than thirty draw- 
ings per week, each requiring two days 1 
work from one pair of hands, were turned 
out from the engineer-in-chiefs office. 

NOTKS AND NOTICES. 

A Transparent Watch.— A watch has been pre- 
sented to the Academy of Science at Paris, con- 
structed of very peculiar materials, the parts being 
principally formed of rock crystal. It was made by 
M. RebeUier, and is small in size. The interned 
works are visible ; the two teethed wheels which 
carry the hands are rock crystal, the other wheels 
of metal, to prevent accidents from the breaking of 
the springs. All the screws are fixed in crystal, 
and all the axles turn on rubies. The escapement 
is of sapphire, the balance-wheel of rock crystal, 
and its springs of gold. The regularity of this 
watch as a time-keeper is attributed by the maker 
to the feeble expansion of the rock crystal in the 
balance-wheel, &c. The execution of the whole 
shows to what a state of perfection the art of cut- 
t in g precious stones has been carried in modern times 

Mr. WivelVs Fire Escape. — At a meeting of the 
Society of Arts on Thursday, the 10th instant, Mr. 
Wivell’s fire-escape was brought before the Com- 
mittee of Mechanics. He has somewhat simplified 
it since it was described and figured in No. 723 of 
our Magazine, by the substitution of a single for a 
double ladder, in other respects it is the same. The 
Society thought that it was the best that had been 
brought before them, and awarded Mr. Wivell a silver 
medal, on condition of his leaving a model in their 
Museum. An exhibition of its operation took place 
at the Society’s house in the Adelphi on the follow- 
ing Tuesday. It certainly proved itself to be as 
complete an apparatus as could be desired, in all 
cases where it can be applied, — that is, to windows 
within a foot or two above or below the exact heights 
of the ladders. No experiment upon the principal 
point of objection urged by our correspondent, Mr. 
Baddeley, was made, that of indelicacy in regard 
to females. The Society’s house-keeper could not 
be prevailed upon to make the descent in the can- 
vass trough. 

Long-going Time-keepers. — The Revue du Havre 
states, that a journeyman watchmaker of that town 
has invented a new movement, by which he can 
make a lady’s watch go for a year after being once 
wound up, a gentleman’s watch for three years, an 
ordinary clock for twenty years, and a church or 
other public clock for 280 years ! The cost of one of 
these watches is only 50 francs. 

Paris Artesian Well. — The boring in the Artesian 
well at the Abattoir de Grenelle has now attaiued 
the depth of 1400 feet, but no water has yet been 
found. 

Railway Labourers and Navigators. — There is 
always one feature which strikingly distinguishes 
the construction of railways from that of canals, and 
this is the employment of the surrounding agricul- 
tural population. When the reader is informed, that 
for nearly three years from fifteen to twenty thou- 
sand men were engaged on this work, taken almost 
invariably from the adjacent towns and villages, 
and that,' in actual labour, nearly four millions have 
been expended in earth-work, brick-work, brick- 
maikng, &c., among the local population, he would 
have some idea how this would influence pauperism 
and the poor-rates ; whereas, in the making of 
canals, it is the general custom to employ gangs of 
hands who travel from one work to another, and do 
nothing else. These banditti, known iu some parts 
of England by the name of “ Navies,” or “ Navi- 
gators,” and in others by that of “Bankers,” are 
generally the terror of the surrounding country; 


they are as completely a class by themselves as the 
gipsies. Possessed of all the daring recklessness of 
the smuggler, without any of his redeeming qua- 
lities, their ferocious behaviour can only be equalled 
by the brutality of their language. It may be truly 
said, their hand is against every man, and before 
they have been long located, every man’s hand is 
against them ; and woe befal any woman, with tpe 
slightest share of modesty, whose ears they can 
assail.— LecounPs History of the Birmingham 
Railway. 

Magnetic Observations.— A deputation from the 
Royal Society had an interview with Viscount Mel- 
bourne on Saturday, the 5th instant, in Downing- 
street, to communicate some resolutions of the 
council, recommending the equipment of a scien- 
tific expedition to the southern regions, with a 
view to magnetic observations and the establish- 
ment of fixed magnetic observatories in Canada, St. 
Helena, Van Dieman's Land, Ceylon, and at the 
Cape of Good Hope. The deputation consisted of 
Mr. J. W. Lubbock, Vice-President and Treasurer ; 
P. M. Roget, M.D., and Mr. S. H. Christie, Secre- 
taries ; Sir John P. W. Herschel, Chairman; and 
Major Sabine and Mr. Charles Wheatstone, Secre- 
taries of the Physical and Meteorological Com- 
mittees of the Royal Society. 

Vegetable Weather Prophet— The attention of 
scientific men is just now directed to a curious dis- 
covery of Professor Stiefel — well known throughout 
Germany for his Natural Science — the result of 
which has been the attainment of a more accurate 
knowledge of those changes to which the atmos- 
phere is subjected, than was possible by the old 
method. The instruments hitherto in use have 
been the thermometer and the barometer, but *n 
unerring standard has been considered a desidera- 
tum ; that is said to have been at last supplied in 
the shape of Geranium Iruit, the awns of which are 
in and evolved by the dryness or humidity of the 
atmosphere, in obedience to laws so regular and 
unvarying, that being fixed upon a dial-plate pro- 
perly graduated, the change from one part of the 
room to another may be noted with the greatest 
accuracy. A paper on the subject was to be read 
at the meeting of German naturalists, held this 
year at Freyburg. Professor Stiefel is the greatest 
weather- doctor in southern Germany, and has for 
many years tabulated all changes in the atmosphere, 
according to a plan suggested by Go£the$ but he 
does not venture to predict for more thanr twenty- 
four hours at a time, and laughs at our weather 
prophets. By observation, he says, one' may get 
the rule , but not the exceptions. — Athenceum. 

Economy of Fuel in the Smelting of Iron.— It is 
stated by M. TeplofF, mining engineer in Russia, 
that in the Ural Mountains, where mapy mines of 
iron are worked, they obtain 14 lbs. of iron by a con- 
sumption of the same quantity of fuel, pro ided 
both the quantity and rapidity of the air which 
enters into combustion is properly regulated ; but 
only from four to six pounds when the action of the 
blowers is badly managed. In an experiment made 
by order of the Government, it was found that 100 
cubic feet of air, under a pressure of two inches of 
mercury, have produced the same effect as 200 cubic 
feet of air under a pressure of one inch, but with 
this difference, that in the latter case the consump- 
tion of fuel was double that required for the former. 
M. TeplofF further states that a furnace had pro- 
duced 22,000 lbs. of iron in twenty-four hours, and 
which had only consumed 16,000 lbs. of fuel fot 
this operatiou, whilst before the proper regulation 
of the blast, double the quantity was required to 
produce an equal portion of iron. According to 
the same engineer, the results obtained by this 
method are superior as regards economy to those 
produced by means of the hot blast. — Recueil de la 
Socidtc Polytechnique , June , 1838. 
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NEW MODE ON STREET STREET PAYING, BTC. 


THE GRAND SULTAN OF TURKEY’S 
PALACE GATES — MADE BY MR. 
DEAN OF BOLTON. 

Sir, — I beg to send you herewith Mr. 
Physic’s lithographed drawing of the 
beautiful gates, two pairs of which, with 
palisading, are now about being finished 
by Mr. Dean, engineer of Bolton (not 
as stated in the newspapers, for the 
Pasha of Egypt but) for the Grand 
Sultan of Turkey ; at whose palace, in 
Constantinople, upon the banks of the 
Bosphorus they are to be erected. 

The height of the gates, including the 
center ornaments over them, will be 35 
feet, these, as well as all the other orna- 
ments will be richly gilt (a taste you, 
say) more suitable to the Orientals than 
to us. 

The height of the gates themselves 
will be 22 feet, and they will have a 
gateway of 12 feet in width; but in- 
cluding the hanging pilasters, which are 
formed to represent beautifully pendant 
vine leaves, the width will be 18 feet 3 
inches. 

The gates are formed of splendid de- 
vices and of admirable castings, and will 
be supported on each side by marble 
columns, 3 feet 9 inches each in diameter, 
surmounted by elegant vases. 

The palisades add much to the gene- 
ral effect, they are 23 feet in length on 
each side, and are fixed in marble base- 
ments 7 feet 6 inches each in height, 
making in the whole 22 feet. 

The weight of the two pair of gates 
will be forty tons. 

The cost of them when fixed up, the 
manufacturer informs me, will be up- 
wards of 20,000/. The patterns 900/. 
Packing cases 150/. 

I am, your’s, faithfully, 

Richard Evans. 

7, Portland-street, Manchester, 

Nov. 21, 1838. 


ON STREET PAVING — DESCRIPTION OF 
A NEW METHOD. 

Sir, — The subject of road-making in- 
terests the public in the present day so 
much, particularly during the time al- 
lowed for the trial of those portions of 
experimental pavement now laid down 
in Oxford-street, that I hope you will 
allow me to say a few words on the 
subject. 


I understand that the time allowed for 
the trial of the different plans in Oxford- 
street is until the end of J une next; now 
I contend that this is unquestionably not 
a sufficient length of time for a fair trial 
of these experiments, because there can 
be no doubt that most of them will be 
found infinitely superior to the old mode 
of paving the street, and six months is 
not a sufficient length of time to judge of 
the merit of any particular system — surely 
a twelvemonth is the least time that 
should be conceded, more particularly as 
these bituminous compositions should 
undergo the fiery ordeal of the summer’s 
heat as well as the extreme of the winter 
cold. 

I myself have always contended that a 
street ought to be paved upon a plan 
purely mechanical and simple, and upon 
which I shall have a little to say before 
I conclude this letter. I hold that boil- 
ing cauldrons with the subsequent daub- 
ing and pasting of the bituminous mat- 
ter under, over, or between the stones is 
perfectly useless and unnecessary. When 
1 make use of these terms I acknowledge 
the superiority of this style of {lavement 
over the old, although I at the same time 
condemn it as useless. It has always 
been to me a matter of great astonish- 
ment how any men whose business it 
was to have studied this subject could 
have persisted for so many years in pav- 
ing streets upon the old plan the whole 
system of which, from the removal of 
the old stones to the laying down of the 
new ones and completing the road, was 
one of the most absurd and fallacious. 

Colonel Maceroni’s plan of having the 
stones all of one size is no doubt perfectly 
correct, and without this being the case 
you can never have a road that will last 
for any length of time, because a heavy 
weight passing over a small stone will 
force it farther into the foundation than 
the next which is much larger; this fact, 
coupled with the additional fact of the 
foundations always having been too soft, 
has been the cause of the immediate 
destruction of all the paved streets of 
London. The Colonel next recommends 
a very heavy rammer for hardening the 
foundation and driving the stones down; 
now this, unless done effectually, will be 
of no use, or in other words it will be of 
no use unless the effect of the blow from 
the rammer be more than equivalent to 
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the pressure from any weight that will 
pass over the stone ; if it should not be 
so, the Weight will force down the stone 
lower than the blow from the rammer, 
and hence an uneven surface. 

Junius Redivivus recommends his 
square irou boxes, but these from the ex- 
pense are totally out of the question ; as 
also for many other reasons which might 
be mentioned : what, for instance, can 
be the use of the sides of the iron frame 
work, supposing even the square frame 
at the bottom to be of any service in sup- 
porting the blocks above ? Surely there 
can be no necessity for the iron sides 
where the stone or wooden blocks are to 
be placed close together. Junius says 
he considers that the greatest weights 
which pass over the paved streets of 
London are the coal waggons laden. 
Now within two days of my reading this 
statement of his, I saw three timber wag- 
gons laden, pass along Pall Mall and 
Cockspur-street, each of which I will 
venture to assert weighed four or five times 
more than any loaded coal waggon he 
ever saw; they each contained trees of an 
enormous substance and length, and 
were with difficulty dragged along by a 
great many horses each. 

With respect to the application of the 
bituminous cement which so completely 
fills up the interstices between the stones, 
let me ask whether considerable inconve- 
nience may not be found in case of the 
bursting of a water pipe underneath ? The 
water will certainly not be able to make 
its way up through this solid surface, 
but I apprehend will flow for a consider- 
able distance until it finds some more 
porous outlet through which it can force 
itself; in which case there might be a 
considerable difficulty in finding the 
fracture from whence the stream origin- 
ally flowed. 

One of the plans adopted in Oxford- 
street, of having the stones 18 inches 
long on one side and 13 on the other, is 
really most laughable and beneath criti- 
cism ; one stone having nothing to sup- 
port it but the foundation, offers a resist- 
ing surface of 18 inches to the weight 
upon it ; the adjoining one having the 
support of the stone next to it on each 
side as w ell as the foundation, offers a 
resisting surface equivalent to 49 inches 
in length. What will be the state of this 
pavement in the course of a little time. 


when heavy weights have passed over 
these stones so irregularly supported ? 

I paid a little attention to the dif- 
ferent specimens of pavement in their 
progress of formation, and passing acci- 
dentally one day, I observed that the 
old solid macadamized road was by the 
rigorous application of blows from the 
pickaxes of about a dozen stout Irish- 
men, broken up and removed for the 
purpose of making a foundation for 
the blocks to be placed above ; and 
this new foundation was to consist 
of an artificial composition or con- 
crete ; now even supposing this concrete 
to form a solid bed, could you possibly 
have had one more solid or more durable 
than a macadamized substance of several 
years standing ? It appeared to be as hard 
and as solid as a rock, and was evidently 
broken up with very considerable diffi- 
culty. Why goto the expense of remov- 
ing a good ready-made foundation for 
one which could not at any rate be bet- 
ter, and in all probability not any thing 
like so good ? 

The great error in paving has always 
been an insecure foundation in the first 
instance, and then placing 6tones upon 
that insecure foundation of an unequal 
size. It strikes me, that if the following 
plan be tried it will be found to answer, 
and that most effectually. It is very 
simple and can be described in few 
words. 

For the foundation let broken granite 
be laid down as if for a macadamized 
road, and let the public pass over this 
foundation until it is formed, into a per- 
fectly smooth and solid mass : we know 
very well that a road of this description 
when once made by the public, is capable 
of resisting any pressure that may pass 
over it, no waggon- wheel, whatever may 
be the weight resting on it, makes, or can 
make the slightest indentation upon it 
by merely passing over it: very well, 
if that be the case, I will now ask 
whether it be possible to have a better 
foundation than such a mass to support 
the road itself? I save Colonel Maceroni 
the expense, the trouble and uncertainty 
of his monkey or rammer, because I 
merely lay the stones down and get the 
foundation completed free of expense by 
the public traffic. What can be the use of 
concretes, bitumens, asphalts, and other 
artificial compositions at an enormous 
R 2 
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expense, when you can have that which 
is equal to a rock for a foundation, and 
that by the cheapest and most simple of 
means. After this macadamized founda- 
tion has been reduced by the public 
use to a solid mass, it is then fit for the 
support of the granite-stones, which I 
propose to place upon it. We know 
very well, that supposing the stones to 
be all of one size, it is desirable to have 
them as large as possible, because the 
larger the stone the greater the resistance, 
and therefore, the more durable the 
road. The stones I intend to employ 
are not to be of an unusual size, but to 
be so shaped, and so placed, that they 
shall have the same effect as if they were 
of large size. I have not yet quite de- 
termined upon the exact dimensions, 
but for the present, I shall say let them 
be 2 feet long 1 foot broad, and about 
8 inches in depth, but made in the 
shape of a wedge, so that looking at the 
end of the stone it shows something 
like a triangle ; let rows of these stones, 
being all of the same size, be placed on 
this macadamized foundation close to- 
gether with their flat sides downwards, 
and, of course, their sharp edges upper- 
most; then let other rows be laid between 
them, fitting in as wedges, the stones 
being reversed, and with their flat sides 
uppermost, but let the centre of each of 
the upper stones be placed exactly over 
the line of conjunction of the four un- 
der stones, so that in fact any one stone 
having a pressure upon it, will have the 
support of four others under it ; or in 
other words, a stone 2 feet in length 
and 1 in breadth will, from the position 
and the principle upon which it is placed, 
offer a resisting surface to any weight, 
equivalent to a ston e four feet in length 
and three in width , the stones being all 
of the same size ; this will be the case in 
every part of the road ; you cannot place 
a wheel on any part of it, or on any one 
of the stones, where you shall not find 
that the pressure of it extends, or is 
diffused over a space 4 feet long by 
3 in width. If my foundation alone 
is capable of resisting any weight passing 
over it when exposed, what will it be 
when protected by an upper stratum 
such as I now describe? If you were 
to place St. Paurs Cathedral upon wheels 
and pass it over such a road it would 
make no impression upon it, the only in- 


jury that could possibly arise to it, if used 
by the public, would be, from the friction 
of the wheels coming in contact with the 
surface of the stones, and wearing it 
away by an equal extent in all parts, 
which sort of wear and tear we know is 
very trifling even in a great n^my years. 

There are many more points connected 
with the subject which I ought to touch 
upon had I time or you more space, but 
sufficient has been said, I think, to make 
the general principle intelligible. In- 
dependent of its great durability, it will 
always preserve an undisturbed and 
level surface ; it will also always be in a 
comparatively clean state, for no mud can 
arise from the under surface ; it is also 
with very great facility taken up and 
replaced, when such an operation shall 
be required for the purpose of repairing 
it, making any new sewers, or laying 
down pipes of any description ; the diffi- 
culty of draught over it will also be very 
much lessened in consequence of its 
level surface being always preserved 
without any alteration. 

Selym. 


ON MECHANICAL DENTITION, AND THE 

EDUCATION OF DENTISTS —BY JOHN 

GRAY, ESQ., DENTIST. 

Sir, — As it is evident that only a duly 
qualified surgeon is competent to act as 
a surgeon dentist, and that an experienced 
practical mechanic, only, can succeed as 
a mechanical dentist, so it is equally dis- 
honest for the mere surgeon to assume 
the mechanical department, as for the 
mechanic to play the quack in the sur- 
gical department ; indeed there is a much 
greater distinction between them than is 
commonly supposed. 

The mechanical must always precede 
the surgical education ; for, it has been 
observed, that he who is not an expert 
mechanic at the age of twenty, will never 
afterwards be able to acquire the mech- 
anical dexterity that is necessary for the 
fabrication of artificial teeth ; whereas, 
in the acquirement of surgical knowledge, 
so much more serious thought and riper 
judgment are requisite, that the student 
reaps, comparatively, but little benefit 
from his studies before that age. Hence 
a mechanic may become a surgeon, but 
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he who is first a surgeon can never after- 
wards become a mechanic. 

It would appear, however, that if a 
surgical education be not acquired in 
early life it cannot be afterwards, else 
many quacks whose impositions have 
proved successful in a pecuniary point of 
view would gladly obtain the respectable 
designation of surgeon. This view of 
their case is corroborated by the anxiety 
which they often evince to give their sons 
a regular surgical or medical education; 
thus showing how keenly, though secretly, 
they feel their own degradation, even in 
the midst of successful imposture. 

It is only when the accomplished me- 
chanic has superadded the qualification 
of surgeon, that he may legitimately as- 
sume the whole range of the profession 
of a dentist with credit to himself and ad- 
vantage to his patients. 

Although a mechanical dentist ought 
to be a first rate workman yet there is 
not that in the work itself, which would 
ever produce a workman. 

As a physician must acquire a thorough 
knowledge of anatomy before he can 
practice medicine, so must a mechanical 
dentist acquire his mechanical abilities 
before he turns dentist, or he will ever 
remain a “ botch.” One reason of this 
is, that the workers in comparatively soft 
materials do not make their own tools, 
the fabrication of which is the most es- 
sential part of the education of a me- 
chanic. The workers in steel and other 
hard metals make the greater part of the 
tools they use, by which means they be- 
come critically acquainted with the tem- 
per and other properties of those that 
best suit their peculiar mode of working; 
and the shades of difference in this re- 
spect are so nice, that few workmen can 
use the tools of others without injuring 
them — for instance, no mechanic can 
properly use a drill that he has not made 
for himself. 

An employment like clockmaking 
practically exercises all the laws and 
principles of mechanics, and thus clock- 
making is to the watchmaker and me- 
chanical dentist what anatomy is to the 
surgeon. Without it the watchmaker 
can never rightly understand his busi- 
ness, and, consequently, can never be- 
come a sound workman. Watchmaking, 
which is clockmaking in miniature, re- 
quires such anxious care and exquisite 


execution of minute parts that the mak- 
ing of artificial teeth would appear com- 
paratively coarse work to a talented clock 
and watch maker; all the practical know- 
ledge and mechanical dexterity of a clever 
general workman as a clock and watch- 
maker, is requisite for, and can be applied 
to, the making of artificial teeth ; and 
thus a watchmaker may be a dentist, 
though a dentist cannot be a watchmaker. 
It must nor be understood, however, 
that every watchmaker is an Eamshaw, 
or fit to become a dentist. None but a 
genius and an enthusiast will ever shine 
in either character. 

As health or indisposition, comfort or 
pain may be the result of their perform- 
ances, it is evident that dental artists 
should be the first mechanics in the king- 
dom. The importance of their labours 
"demands this, and the liberal price paid 
for their services should command it. 
To the ingenious the work will be de- 
lightful from its constant variety, which 
calls into action all the inventive and me- 
chanical faculties and affords them scope. 
And although the making of artificial 
teeth has been, hitherto, (with very few 
exceptions) carried on as a trade by ra- 
acious pretenders, yet it is not a trade , 
ut an art of a high order, and as such 
it cannot be performed by proxy. Arti- 
ficial teeth cannot be “got up” even by 
clever artists without seeing the person 
to whose mouth the work is designed to 
conform, and the functions of which it is 
intended to assist; as well might an artist 
be set to paint a portrait without being 
permitted to see the original. Like other 
artists the mechanical dentist must 
execute all, or very nearly all, the work 
with his own hands or he never can 
succeed as a dentist, nor ought so to do. 

The increasing demand for artificial 
teeth opens a rich field for the enterprise 
and encouragement of ingenious me- 
chanics, particularly clock and watch- 
makers ; and young men brought up in 
the country as general workmen, will 
always possess a decided advantage over 
those bred in large towns, where they 
generally learn but one branch of watch 
work, which is very seldom preceded by 
clockmaking, and consequently they are 
very little better than automata ; parents 
and young men themselves should en- 
deavour to remedy this fundamental de- 
fect in the “division of labour education,” 
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which renders them liable to be thrown 
out of employment by every alteration in 
their business, and unable to turn their 
hands to anything else. 

1 shall conclude this subject with a 
sketch of what I should consider to be 
a proper education for a mechanical 
dentist. 

A boy at the age of twelve years with 
?uch a developementof faculties as clearly 
indicates a “ mechanical genius/’ should 
be placed in a clock maker’s shop till the 
age of seventeen, if the work carried on 
in the shop be of a general or mixed na- 
ture, which is commonly the case, and if 
many men be employed, so much the bet- 
ter, provided the principal part of the 
work done be clockmaking. From the 
age of seventeen to nineteen or twenty, 
he should be employed at watch work, 
either repairing or finishing, in order to 
“ fine down his hand,” so that he may 
never afterwards experience any difficulty 
with work, on account of its minuteness. 

Having now, it is presumed, acquired 
mechanical knowledge and manual dex- 
terity, he may commence the making of 
artificial teeth under the best instructor 
he can procure ; and if the education of 
the dental preceptor has not been equal 
to that of the pupil, the latter will soon 
surpass his master. To give entire ease 
and comfort to the wearer.the mechanical 
artist must be capable of carving a piece 
of ivory to fit the gum so perfectly air- 
tight that it shall adhere and remain 
securely in its place for the purposes of 
mastication, &c., by the mere pressure 
of the atmosphere, which renders the 
wearer almost unconscious that his teeth 
are artificial. 

The young artist is here cautioned 
against falling into the quackery of con* 
8tructing artificial teeth on gold or silver 
plates, which are only manufactured by 
such persons as have recourse to the 
hammer because they cannot use the 
graver. Such botch-work is worse than 
useless because highly injurious to health 
and destructive to the other teeth. 

If the surgical is intended to be added 
to the mechanical education,his anatomi- 
cal and other surgical studies may be 
commenced simultaneously with those of 
the dentist without prejudice to either, 
for they will assist rather than retard each 
other. At this period the beauties of the 
interesting field that opens upon the ar- 


dent mind of youth may be experienced 
but cannot be described. At the age of 
twenty-five his surgical knowledge may 
be so complete as to procure his admission 
as a member of the College ; and, when a 
few years of experience in the actual 
practice of his profession have given him 
the ease and confidence attendant on 
ability he will be able to look back with 
satisfaction on the progressive steps by 
which he gained his knowledge ana pre- 
sent eminence. 

A young man of genius and sufficient 
enthusiasm for the task, may, by his own 
exertions, acquire the above education, 
including the surgical part, without any 
assistance from parents or friends. I 
mention this for the encouragement of 
merit, knowing it to have been achieved 
with comparative ease. Similar spirits 
may aspire to the same honour. Self ac« 
quired advantages are at once the most 
honourable and valuable to the pos- 
sessor. 

J. Gray. 

3ft, Old Borlington-street, November, 1838. 


STEAM CARRIAGES ON COMMON 
ROADS. — MR. WALTER HANCOCK’S 
ESTIMATE OP EXPENDITURE AND 
RECEIPT OF A LONDON AND BIR- 
MINGHAM ESTABLISHMENT. 

Sir, — The subject of Steam Locomo- 
tion on Common Roads having been 
lately discussed in the various mechani- 
cal periodicals, and as as no satisfactory 
replies have been afforded, will you per- 
mit me space to give my opinions upon 
the arrangement and economy of this 
mode of transit, resulting from actual 
practice, with which your readers and 
the public generally can acquaint them- 
selves, by perusing a work I have lately 
published.* 

1 will select the London and Birming- 
ham road, having recently been called 
upon to furnish an estimate for that 
line by some gentleman interested in 
it ; and as great care was taken in draw- 
ing this up, I annex a copy. 


* Narrative of Twelve Years’ Experiments, 1824* 
1836, with Steam-carriages on Commou Roads. 
Published by John Weale, High Holborn, and J. 
Mann, Comhill. 
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Although a change of drags midway 
would be sufficient, I would recommend 
two stations for that purpose, which 
would divide the runs into about 36 
miles each, which would provide more 
effectually against delay in case of neces- 
sity. 

The stations for fuel and water, should 
never be more than 10 miles apart, as it 
is not advisable to carry an unnecessary 
weight upon the drag. 

Foul bars do not form any obstacle 
to my progress, for I have a means of 
readily changing a floor of bars without 
lowering the fire, and which I patented 
in 1833. 

Having run the road from London to 
Birmingham and back, with one of my 
carriages, in August, 1835, 1 am enabled 
to give the above opinions with some de- 
gree of confidence as regards the road 
in question; as well as from the ex- 
perience of others on which I have run 
long distances; and from actual working, 
particularly for six consecutive months 
on the Paddington road. These data 
afford me the means of stating truly, 
the great returns which running steam- 
carriages for hire, on common roads, 
would afford to the capitalist. I would 
bind myself to build drags, which should 
perform all that I have stated in the an- 
nexed estimate. 

Railways, of course, afford the speedi- 
est means of transit, but a few hours 
saved, is not such an object with the 
majority of travellers, as to induce them 
to forsake the pleasures of the common 
road. Steam-carriages form the medium 
between railways and horse-coaches, and 
had the coach-masters generally been a 
little more liberal and unbiassed in their 
views, the public at large would have 
had demonstration of their effect long 
since. I have had no body of capitalists 
to thank for either cash or candid inves- 
tigation, for want of which support, the 
public are at this moment quite unaware 
of the perfection to which I have brought 
my carriages and the work which they 
have performed on the public roads : — 
whilst I have been openly desiring in- 
quiry, the railway engineers have been 
receiving almost unbounded and blind 
support ; how far a profitable return for 
which will be made remains to be proved. 

Some months since, I offered Lord 
Litchfield to convey the mails at 20 


miles an hour, and if my experience had 
not borne me out, I should certainly 
never have made such an offer. 

Jt is true that many mere speculators 
have disgusted and prejudiced the pub* 
lie against common road steam-carriage 
conveyance, by sending forth exaggerated 
accounts of performances, which have 
been carried out only upon the drawing- 
board or writing-desk ; by these the sub- 
ject has been sadly overrated ; no spare 
drags have been by them deemed neces- 
sary ; but I am quite willing to admit, 
that if three drags up and three down 
should be required on the London and 
Birmingham road daily, that I would 
recommend the whole stock to consist 
of 1 2 drags ; the railways for a like dis- 
tance would have 18 locomotives; this 
provision, in either case, is necessary to 
ensure sufficient time to clean, inspect 
or repair. 

To have only the exact number re- 
quired on the road at one time, would 
be tantamount to driving a set of horses 
all through. It is only an increase of 
outlay in the first instance, for certainly 
a carriage will last longer in proportion, 
under moderate, than under exq|ssive 
work. 

I think that the velocity being less, 
and from the peculiar construction of 
my carriages, that the repairs would not 
amount to more than one-fourth of 
those for railway-carriages, running 
equal distances. 

Of course, I am in no small degree 
mortified, after having spent fourteen 
years of the prime of my life to perfect 
this invention, to meet with less of pub- 
lic encouragement, than of clamour and 
prejudice; when I well know that so- 
ciety would be bene fit ted, by the general 
adoption of steam locomotion on com- 
mon roads ; but I have yet hope, that at 
no far distant time, it will be a favourite 
mode of transit ; and I beg to observe, 
that this hope is not founded on oppo- 
sition to railways, but merely to afford 
the public a wholesome competition. 

Certainly, the railway engineers can 
have no cause for complaint against the 
constructors of common road locomo- 
tives, the former having copied rather 
copiously from the latter : I would in- 
stance their general arrangement of ma- 
chinery, which is from Mr. Gurney ; the 
extended surface of boiler in equal space. 
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from myself, as well as the adoption of 
doable valves to their pumps ; again in- 
creasing the draft, by passing the waste 
steam up the funnel, from Mr. Gurney, 
with several others ; and it may be fairly 
asserted, that until they copy more from 


common road locomotives, in many other 
material points, they will not remove the 
evils at present so justly complained of. 

The subjoined is the estimate referred 
to at the commencement of this letter : — 


Estimate of Steam Power for One Day's Work on the Common Road from London to 
Birmingham , and back, a distance run of 216 miles; the Passengers 9 tram at 12 to 14 
miles an hour, the Goods * train at 10 miles an hour. 


Passengers. 

£. 

8. 

d. 

Passengers. 

£. 

s. 

d. 

Dr. 




Cr. 




To coke, oil, engineers, guards, 




By 80 passengers each way, or 




stokers, and tolls, 1 drag with 




160 passengers and luggage 




3 coaches to travel 108 miles 




at 10s 

80 

0 

0 

each way 

26 

0 

0 

# 




Repairs, wear and tear, renewal 




l£ ton of goods each way, or 




of engines rent of stations. 




3 tons at \d. per lb 

14 

0 

0 

pay of attendants, and con- 








tingencies 

22 

0 

0 






48 

0 

0 


94 

0 

0 

Goods. 




Goods. 




Coke, oil, engineers, guards, 




32 tons of goods, carried 108 




stokers, and tolls, 4 drags and 




miles, or each way at \d. 




4 vans, to travel 108 miles 




per lb 

149 

6 

8 

eai*h way 

52 

o 

o 





Repairs, wear and tear, renewal 




243 

6 

8 

of engines, rent of stations, 








pay of attendants, and con- 








tingencies 

44 

0 

0 





Daily interest on capital £2,500 








at 5 per cent 

3 

8 

6 





- 



— 

Deduct 20 per cent, on 94/. and 





147 

8 

6 

10s. per cent, on 149/. for light 




Daily profit 

62 

4 

2 

loads 

33 

14 

0 

£209 12 

8 1 

£209 12 

8 


Capital. 


4 drags for passengers at £1,600 .. 

9 common carriages “ 130 .. 

8 drags for goods “ 1,600 .. 

7 vans for ditto “ 80 • . 

Fitting np stations 


Surplus capital for contingencies, 


£6,400 

1,170 

12,800 

560 

2,000 

2,070 


£25,000 

Daily profit £62 4s. 2d. on daily expenditure of £147 8s. 6 d., is about 42£ percent. 


Stratford, Essex, January 21, 1839. 

P.S. The above estimate does not quite 
accord with the one in my narrative; 
the difference is caused by this being 
calculated for a more extensive concern. 


I am. Sir, your obedient servant, 

Walter Hancock. 

whereby the expenses are proportionally 
diminished, and the profits thereby in- 
creased. 

W. H. 
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crockford’s ball valves. 



The Society of Arts lately awarded to 
a Mr. Crockford, a silver medal for his 
invention of improved ball valves for 
water tanks, cisterns, and other vessels, 
of which the following is a description 
supplied us by the inventor : — 

The use of the ball cock as a means of 
stopping the farther entry of the water 
into the cistern or other vessel to be 
filled, when it has reached a certain 
height, is attended with many advan- 
tages ; at the same time, however, many 
disadvantages are attendant on it, which 
considerably lessen its utility, viz. its 
uncertainty of action, liability to get out 
of order, and the length of time which is 
taken in filling the cistern or other vessel : 
this latter arising from the circumstance 
that the moment the water begins to 
float the ball, the supply of water 
through the service pipe is to a certain 
extent cut off* by the partial closing of 
the cock, consequent on the rise of 
the ball, and the supply, by the con- 
tinued rising of the ball, is continually 
decreasing in quantity, till at length. 


when the vessel is nearly filled the water 
merely enters drop by drop. To remedy 
this, many contrivances have been pro- 
posed to allow the cock to remain open 
till the proper moment arrives for closing 
it, and then to close it entirely at once ; 
but of these contrivances, ingenious as 
many of them are, none that we have 
hitherto seen are so simple and so well 
calculated to perform the duty required 
as the one represented by the above cut, 
the method of action of which will be 
easily understood by reference to the 
following description of the various parts : 

The frame A is screwed to the side of 
the cistern by four screws, the soldered 
joint to the supply pipe at B, the large 
ball C is fixed on end of long lever, and 
is kept down by the trigger D, until 
the water rising to the small ball E on 
the short lever releases the trigger, and 
by the power of the large ball the valve 
F is immediately closed. 

This valve has comparatively little 
friction, is fixed with little trouble, and 
possesses certainty of action. 


EXPERIMENTS WITH CAPTAIN ERICSSON'S CANAL BOAT PROPELLER. 


We are glad to find that the success 
which attended the first experiments 
with Ericsson’s propeller, (noticed in 
our 721st, 75 1 st, and 781st numbers) 
has induced some American canal pro- 
prietors to build a steam tow-boat, fitted 
with it, for the purpose of putting it to 
a complete practical test. The boat 
if called the R. F. Stockton , and has 
lately arrived in the Thames from Liver- 
pool, where she was built last summer 


by Messrs. Laird, under the superin- 
tendence of Mr. Ogden, the American 
consul for that port. Several experi- 
ments have been made, the results of 
which appear very satisfactory, both in 
relation to the application of the propeller 
to inland and to ocean navigation ; and 
these experiments derive additional weight 
from the fact of their having been perform- 
ed andapprovedof in Liverpool, the grand 
emporium of shipping and of commerce. 


Digitized by 


Google 



282 SXPS &IMINTS WITH CAPTAIN BBICSBOn’s CANAL BOAT PROPELLER. 


Respecting the speed which it has been 
asserted may be attained by the new 
propeller, we have to notice a trial made 
below Blackwall on the 12th inst., in the 
presence of about thirty gentlemen, 
many of whom were scientific and prac- 
tical men. The result was, that a dis- 
tance of nine miles (over the land) 
was passed in 35 minutes, with the tide : 
thus proving the speed through the wa- 
ter to be between 11 and 12 miles per 
hour. The propeller was only 6 feet 
4 inches in diameter ; the dimensions of 
the boat are given in the account of the 
next experiment. 

An experiment proving the great power 
power of this propeller, with an account 
of which we have been supplied, was 
made on the 16 th instant, between South- 
wark and Waterloo bridges, the result 
of which was as follows : — Four coal 
barges, with upright sides and square 
ends, as represented in the engraving. 



B Nep 9 15 ft. beam, drawing 4 ft. din. 
water. 

C Joseph , 15 ft. 7 in. beam, drawing 
4 ft. 6 in. water. 

D Mary , i5 ft. 2 in. beam, drawing 
4 ft. 6 in. water. 

E Ugie, 13 ft. 4 in. beam, drawing 
4 ft. water. 

were made fast to the steamer A, which is 
70 feet long, 10 feet beam, and draws 
6 feet 9 inches water. Steam being set 
on, full speed was attained in about one 
minute, and the whole distance between 
the bridges, precisely one mile, was per- 
formed in 1 1 minutes, the time chosen 
for the experiment being high water. 
The number of jstrokes made by the en- 
gines was 49 per minute — the cylinders 
16 inches in diameter with 18 in. stroke. 
The difference in the speed of the pro- 
pellers being as 9 to 10, and the outside 
one, revolving at the greater speed, and 
being attached to the crankshaft directly, 
it follows that the inside propeller made 
only 44.1 revolutions per minute. Now, 
although the circumference of the pro- 
peller is nearly 20 feet, the spiral planes 
are placed at such an angle that, were 
resistance of the water perfect , the boat 
could only proceed 14,04 feet for each 
revolution; hence the distance passed 
over in one minute could only be 
44,1 X 14,04 = 619 feet per minute 
with such perfect resistance. The 

distance actually passed being 5 ^° = 480 

feet, it follows that a distance of 
139 feet was lost out of 619, which 
amounts to only 22$ feet less of speed. 
Considering the square form of the 
barges towed, and that they presented 
together 59 feet 1 inch beam, with an 
average draught of 4 feet 4 inches, 
besides the sectional area of the steamer 
which is 43 square feet, and, considering 
that the propeller is only 6 feet 4 inches 
diameter, occupying less than 2 ft. 6 in. 
in length behind the stem of the boat ; 
the result we have now recorded may, 
in a mechanical point of view, be con- 
sidered of great importance. 

The R. F. Stockton has been con- 
structed as a tug-boat for the Ohio and 
Raritan canal in the United States, 
whereto she will shortly proceed. 
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DESCRIPTION OF DR. CARSON’S PA- 
TENT METHOD OF SLAUGHTERING 

ANIMALS. 

Since our last publication we have re- 
ceived Dr. Carson's pamphlet upon this 
important subject. We could not con- 
sistently with the character of the Me - 
chanics* Magazine enter into a detail of 
the physiol ogical principles upon which 
the new method of depriving animals of 
life is founded. Those who are more 
deeply interested in the subject than the 
generality of our readers we may refer 
to a paper by Dr. C. in the Philosophical 
Transactions for 1820, and to his work 
published in 1833, entitled Inquiry into 
the Causes qf Respiration , 8fc. The fol- 
lowing brief statement must suffice on 
this head : — 

44 The physiological principle upon which 
this discovery is founded, and the existence 
of which was first ascertained by myself, is, 
that a power, of great and extensive use to 
animal life, is derived from the stretch in 
which the lungs are held both in the living 
and recently dead animal, in opposition to 
their elasticity. In consequence of this power 
existing after death, while the antagonist and 
controling power derived from irritability 
was destroyed with life, the blood, lymphatic 
and lacteal fluids are all drained from the 
arteries and small veins of the larger circula- 
tion, and from the lymphatics and lacteals of 
the parts traversed by that circulation, into 
the viscera and blood-vessels within the 
chest, and into the roots of the larger veins 
approaching to it.” 

The following are descriptive particu- 
lars of Dr. Carson’s patented methods of 
carrying his invention into operation : — 

4 * It is necessary for the full accomplish- 
ment of the object aimed at by this method 
of slaughtering, that a pressure at least equal 
to that of the atmosphere, shall be made to 
rest upon the external surface of the lungs 
and of the other viscera within the chest, 
from which surfaces, a part of that pressure 
is removed during life, and for a considerable 
term after the death of the animal, by the 
elasticity of the lungs. This object is ac- 
complished by a free, sufficiently abundant, 
and uninterrupted admission of air into both 
the cavities formed by the membrane lining 
the chest and that forming the external 
covering of the lungs. 

41 A pressure, at least equal to that of the 
atmosphere, being thus brought to rest upon 
the external surfaces of the organs contained 
by the chest, the lungs, in obedience to their 
structure, collapse. When the animal in 


this situation attempts to inspire, and ex* 
pands the chest, the air required to occupy 
the increased dimensions, instead of entering 
through the windpipe, in which direction it 
has to encounter the disengaged elasticity of 
the lungs, is admitted through other passages, 
provided in the manner about to be described. 
The transmission of air through the wind- 
pipe, in other words, breathing, is rendered 
impracticable ; and as none of the viscera 
of the chest will be relieved from any portion 
of the atmospherical pressure, all suction or 
draining of the fluids towards the chest if 
prevented, however extensive that expansion 
may be. 

44 The. method for admitting air into the 
cavities of the chest is the following : — 

44 A tube, sharp at one end. and perforated 
near the point by several holes, is to com- 
municate at the other end with an air-tight 
bag, filled with air, and of a size fitted to 
different animals \ a button is to be plaeed 
on this tube, with a slight concavity on the 
side facing the point, and at such a distance 
from that point as to admit all the holes in 
it, to be within the cavity of the chest, into 
which it is to be introduced. A tube thug 
armed is to be introduced, by a simple per- 
foration, made by its sharp point, into the 
cavity of the chest, between the fifth and 
sixth rib, on each side of the chest, as far aa 
the button will allow it. The concave side 
of the button is to be filled with some greasy 
substance, and pressed firmly against the 
side of the animal, to prevent any air escap- 
ing along the outside of the tube. The air 
is then to be pressed gently out of the bags 
through the tubes, into the chest ; the lungs 
instantly collapse ; and in a minute or two 
the animal expires. 

44 Not a drop of blood is lost in this opera- 
tion ; and if the same vessels be divided, 
which in the case of an ox being killed by 
knocking on the head or pithing, would dis- 
charge, in the course of a minute or two, 
from forty to seventy pounds weight of blood, 
they would not, in this case, yield more than 
a spoonful or two. 

44 A pressure is required to be given to 
the air introduced, additional to that of the 
atmosphere, in order that when the chest is 
expanded, in the violent efforts which the 
animal may make to breathe, the air within 
the chest may still, after being thus rarefied, 
sustain a pressure equal to that of the atmo- 
sphere. This will be easily accomplished, 
by keeping a constant pressure upon the air- 
bags. The additional heat acquired by the 
air, after it has been a few seconds within 
the chest, will aid this effect. By this means 
any chance of a portion of the atmospherics! 
pressure being* removed from the pectora! 
viscera, while it rests wholly upon the rest 
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of the body, will be prevented, and, of 
coarse, all draining of fluids from the body 
into the viscera of the chest guarded against. 

“ For the successful application of this 
apparatus it is necessary that the animal 
should be secured against the power of mak- 
ing any extensive movement, or against any 
accidental change of position. 

“ Lambs, calves, sheep, or pigs may be 
sufficiently secured by being placed upon an 
oblong, shallow cradle, to each comer of 
which is fixed a perpendicular post ; these 
posts are fitted with buckles, at different 
heights, by which a limb of the animal is 
fastened to each post ; by these means the 
animal, without being subjected to much 
pain, is secured against the power of making 
any movement or change of position. I need 
not say that these cradles must be of different 
dimensions, suiting the bulk of the animals 
to be placed on them. 

“ For oxen a peculiar machinery will be 
required. A stall or booth, into which he 
is to be led, is formed in the following man- 
ner : — 

“ Two broad bars of iron (for it ought to 
be made of the strongest materials) in length 
between two and three feet, are to be placed 
at a distance from each other, equal to the 
length of the animal. These bars are to be 
connected at each end, on the same side, by 
iron rods. At each end of these bars, an 
upright rod of iron is to be erected, nearly 
of a length equal to the height of the animal 
as he stands. These upright lods are to be 
connected on each side, and also those in 
front by other rods, at different heights. 
Chains are to be attached to the top of the 
upright rods or topmost side rods, on one 
side, that after the animal is led into it, 
may pass over his shoulders and buttocks, 
and be hooked upon the corresponding rods 
On the other side. The feet of the animal 
are to rest upon the broad bars, the fore feet 
on one and the hind feet on the other ; each 
limb is to be bound or buckled at different 
heights to the upright rod nearest it. After 
the animal has been thus secured, the en- 
trance of the booth is to be closed by a chain. 
Strong leather bands are to be passed under 
him at the breast and flanks, and secured on 
each side, either to the upright rods or those 
which connect them ; these bands are not so 
much for security, as for preventing the fall- 
ing of the animal during the short and simple 
process by which it is to be deprived of life. 
The head of the animal is to be fixed by a 
rope. 

“This machine, though tedious in the 
minute description may evidently be made 
of speedy application to the purposes in 
view. 

** In the position in which the animal 


stands secured in the stall, a convenient and 
easy access is afforded for the application of 
the apparatus by which the animal is to be 
deprived of life. 

“ Another method, where such an appa- 
ratus as that described cannot be procured, 
is to throw the animal upon its back, bind 
its fore feet to its hind feet and fix them in 
that position by tackling, so as that it may 
not be able to swerve upon either side. 

“ Another method still is, to suspend it, 
either by the fore or hind feet, and then 
securing its loose feet, separated, to bolts in 
the floor. 

“ The method which gives the least pre- 
paratory pain is to be preferred ; and on this 
account, as well as the greater security it 
affords, placing the ox in a stall similar to 
that described above, appears to be the 
best.’ 7 


RECENT EXPERIMENTS AT PARIS ON RAIS- 
ING AND HEATING WATER BY S AVERY'S 

ATMOSPHERIC ENGINE. BY M.M. COL- 

LADEN AND CHAMPIONNIERE. 

The note which I present to the Academy 
of Sciences (says M. Colladen) is a sum- 
mary of the experiments I made with M. 
Championniere, civil engineer, with the 
steam engine on Savery 1 8 construction . 

In these very simple machines, the steam 
raises the water by its immediate action. 
The steam is introduced into a vessel, then 
condensed, and produces a respiration or 
flowing in of water. 

A second admission of the steam drives 
the water up into the reservoir. 

These machines were the hast steam 
movers employed in large works. They 
were afterwards abandoned for the machines 
of Newcomen and Watt. 

Several manufacturers, especially Manoury 
D’Hectol, nevertheless have employed them. 

As our experiments may serve to fix the 
value of these engines, and the conditions 
under which the employment of them may 
be preferable, we think it may be useful to 
publish them. 

We possess very few estimates of the 
power of the Savery Machine: — Bradley, 
Smeaton, Manoury and Girard, have pub- 
lished some memoirs on its effects ; but we 
find in no publication on the subject, the 
measure of increase of heat in the water 
elevated, nor of any other element needful 
to the theory of these motive powers. 

But a very small number of the Savery 
machines are in existence. We know of 
but five in operation, there are in the de- 
partment of the Seine, the fourth in Loire 
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Inferieure, and a fifth at Lyon. We be- 
lieve there are none remaining in England. 

We have experimented with the three of 
the department of the Seine. The oldest is 
at the abattoir de Grenelle, and was con- 
structed by Manoury. The two others are 
in the Vigier baths ; they were made by 
Gingembre. 

The following numbers were obtained 
from these three machines in three series of 
experiments : — 

Experiment of the 26M of March, 1833, on 
the bath machine qf Pont Marie. 
Temperature of the water of the Seine, 6£° 
Mean tension of the steam, 3atm. 

Water raised per hour, 12.213m. 

Height of elevation, 6.6m. 

Temperature of the water raised, 10£° 

Dry wood burned during one hour, 30.4k. 
Duration of a period, 26. O' 7 
Experiment of the 10M qf July , 1833, with 
the same machine. 

Temperature of the|water of the Seine, 19^° 
Mean tension of the vapour, 3atm. 

Water raised per hour, 12.724m. 

Height of elevation, 6.10m. 

Temperature of the water raised, 23 
Dry wood burned in an hour, 46kil. 
Duration of a period, 26" 

Experiment with the machine of Manoury 
D'Hectol. 

Temperature of the water of the well, 12 
Mean tension of the steam, 00 
Water raised per hour, 15.400m. 

Height of elevation, 14m. 

Temperature of water raised, 16J° 
Charcoal burned in an hour, 13kil. 
Duration of a period, 90" 

Agreeably to the first and second tables, 
the machine of Pont Marie gives 2.595 
dynam, to a kilogramme of wood. 

This is about eight times less than the 
effective force of a small piston machine of 
the same force which would work pumps. 
But the water raised would have to be after- 
wards heated, so that we must take into 
account the increase of temperature, which 
was four degrees Cent. ( = 7£ F.) in the 
first series, in the month of March, and 
three quarters in the second in July. Thus, 
in the first case, each kilogramme of wood 
sent up to the reservoir, by the action of the 
machine 1702, portions of heat (caloric) 
and the second 1255. With a more compli- 
cated machine than that of Savery, an 
additional heating apparatus would have 
been necessary, and this addition would have 
required the same expense. 

Thus, whenever water is to be both raised 
and heated (and this often occurs in manu- 
factories) the almost forgotten machine of 
Savery is the most advantageous motive 
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power. It is the least costly at first, the 
least subject to accidents, and to wear and 
tear, and the most easily managed. 

We will add a few words on the compara- 
tive effect of the three machines. In all of 
them the accession of heat was about four 
degrees, although the Manoury machine 
differs essentially from the two others. 

The last machine performs more than 
double the work of those of Gingembre, at 
the same cost. Agreeably to the public 
report of M. Girard, in the 21st Vol. of 
Annates de Physique et de Chimie , the 
Manoury machine gave 20,202 dynam for 
each kilogramme of charcoal. This result 
surpasses that obtained by us, whence the 
increase of temperature of the water must 
at that time have been at a maximum of 
2.8° instead of 4°. This measure is want- 
ing in the memoir referred to. 

From the foregoing experiments it results : 

1. That the Savery Machine is a very 
valuable motive power which may be advan- 
tageously employed in many of the arts. 

2. That the use of it ought to be limited 
to those cases in which water is to be heated 
as well as elevated. 

3. That the machine of Manoury is the 
best model for imitation. — Ann. des Pontes 
et Chaussees , tram, in Frank . Journal. 


ON FOUNDATIONS UPON SAND, AND ON 

COATINGS OF MINERAL TAR : BY M. OLI- 
VIER, ENGINEER. 

1. Foundations on sand. — At the school 
des Pontes et Chaussees, in 1830, it had 
been pointed out, that foundations on 
sand might be laid, wherever the earth was 
compressible, and in no danger of being 
carried away by floods. The canal of 
Saint Martin was given as an example. I 
have several times applied the system thus 
indicated and always with success. The 
following are examples : M. Dupuis, one of 
the conductors in my district, an architect 
of the town of Pont-Auderner, was em- 
ployed to erect a building for the mayor- 
alty. Its situation required that the edi- 
fice should be founded on the natural soil. 
This was well, for there is, in the valley of 
the Rille, a little below the soil, a bed of 
solid stones, mixed with sand, of about 31£ 
inches thick. M. Dupuis, feared that the 
ground under the bed of gravel was not 
good, and he had it sounded. It proved to 
be compressible, and when the gravel was 
removed, it became impossible to lay a 
good foundation on the earth which it 
covered. The architect deemed it needful, 
in consequence, to resort to files, and 
these, it was ascertained, must be very long 
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to retch solid ground. I went to see the 
work as they were beginning to drive the 
piles : it was a very expensive undertaking, 
which I proposed they should avoid, by 
substituting a bed of water sand, well 
watered with cream of lime. M. Dupuis, 
being responsible for the work, could not 
decide upon taking this advice, and con- 
tinued the piles sufficiently for the whole 
front wall ; but he adopted for the other 
walls the plan I had recommended. These 
were all, of course, united, though resting 
on different foundations, but they have all 
remained firm without any movement, or at 
least it has been uniform. 

This furnishes a new proof of the safety 
of foundations on sand ; 1st, since all the 
erections in the valley of the Rille, founded on 
the bed of gravel before mentioned, stand very 
well, though the ground underneath is com- 
pressible ; 2nd, since the walls placed on 
sand, resting on soft ground, have not sunk 
more than those built on piles, driven with 
the greatest care to a solid foundation. 

Another fact. M. Fauquet Lemaitre, is 
a proprietor at Bolbec of several cotton fac- 
tories. One of them being burnt down, he 
extended the other, which made it neces- 
sary to connect the new with the old walls : 
these walls, situated at the foot of a hill, 
were partly on a mass of chalk and partly 
on a bottom of green sand, in spaces where 
no chalk existed. This sand was moistened 
by infiltrations of water, which could not 
however wash it away. When a weight 
was placed on this sand and left at rest, the 
mass remained firm ; but if a little motion 
were given it, it became pasty and almost 
liquid. The builder thought he must have 
recourse to piles, and several foundations 
were prepared for their being driven, when 
M. Fauquet spoke to me about his build- 
ings, and of the position in which he found 
himself. At this time, the experiment be- 
fore cited had been made, and I advised 
him to lay his foundations on sand. I re- 
quested him to converse with M. Frissard, 
chief engineer at the Port of Havre, and he 
did so. The latter coincided with me, and 
added that all the masonry of the steam- 
engine of 60 -horse power, was founded on 
sand, and nothing had moved it. It was 
not so with the structures on piles ; a side 
wall, connected with the foundation of the 
engine, placed on piles driven as deep as 
possible, had moved so much that the con- 
necting stones were broken, so that they 
had to saw them off from the engine walls, 
the level of which had not changed. This 
accident, it was believed, occurred from the 
water contained in the sand, having col- 
lected more abundantly around the piles ; 
and the friction of the latter against the 


ground, being thus diminished, they sunk 
until the masonry rested on the sand. 

As other walls erected on sand or on 
rocks, have not moved, this experiment 
proves that foundations on sand are as safe 
as those on rocks, while we cannot rely upon 
the stability of an edifice constructed on 
piles and driven into sand ; the friction 
which they encounter induces the belief that 
they have gone as far as possible, or neces- 
sary, and when any cause diminishing this 
resistance from friction occurs, an accident 
follows which proves the contrary. 

The first experiment was made under my 
own eyes ; the second I did not witness, but 
have every reason to believe that a true ac- 
count was given me. 

2. Employment of mineral tar in struc- 
tures of masonry . — It has for a long time 
appeared to me that mineral tar, which does 
so well upon wood and iron, might also be 
used for covering stone and brick work, as 
a defence against moisture. Four experi- 
ments were made which confirmed this ap- 
prehension. But it will be well to premise 
that as mineral tar is obtained by distilling 
vegetable materials, it would be more suit- 
able to call it pyroligneous tar. 

Without touching upon all the cases in 
which pyroligneous tar may be employed, 
which we believe to be very numerous, we 
shall simply cite a few in which we have 
tried it. 

The light house of Quillebuef had become 
much degraded by North East storms. The 
rains were very copious, and the water pass- 
ing into the brick tower, caused the bottom 
of the staircase to rot. We repaired the 
masonry, and in the month of May, 1833, 
painted the tower with pyroligneous tar, 
which so far has perfectly answered our ex- 
pectations ; excepting that a few of the 
pilots pretend that the light-house, being 
now black, is not seen so well as when it 
was white, 

M. de Cachelu painted with the tar an 
earthen wall, exposed to the rains so much 
as to become very wet inside the building. 
When I saw these walls, the tar had served 
as a complete defence against the dampness. 

Walls much exposed to storms of rain, 
are commonly defended by a coating of slate 
or cement, but the above experiments show 
that these two modes of defence may be 
advantageously replaced by a coating of 
pyroligneous tar. 

The joints of the wall being well filled up 
and smooth, the tar is spread over it and 
it penetrates the wall. When dry, a second 
coat is applied and immediately powdered 
over with sand. This, when solidified, is 
covered with lime white-wash, as thick as 
can be put on with a brush. This acting 
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on the carbonic acid of the atmosphere, 
forms a crust of limestone which exists for a 
long time, and once in two or three years 
the wall may be re-white-washed. 

We have employed this treatment on 
bridges very successfully. 

In courts, and yards, aud terraces, the tar 
coating is now employed with great advan- 
tage. When worn or broken it is easily 
repaired. — Translated from Annales des 
Ponte et Chaussees. 


LIST OP ENGLISH PATENTS GRANTED BE- 
TWEEN THE 24th OP DECEMBER, 1838, 

AND THE 24th OF JANUARY, 1839. 

Samuel Clegg, of Sidmouth-street, Gray’s Inn- 
road, engineer, for a new improvement in valves and 
the combination of them with machinery. Jan. 8 ; 
six months to specify. 

Henry Robert Abraham, of Keppel-street, Rus- 
sell-square, architect, for improvements In ap- 
paratus applicable to steam-boilers. Jan. 8 ; six 
months. 

Thomas Nicholas Raper, of Greek-street, Soho, 
gentleman, for improvements in rendering fabrics 
and leather waterproof. Jan. 3 ; six months. 

Abel Morrall, of Studley, needle maker, for certain 
improvements in the making or manufacturing of 
needles,and in the machinery or apparatus employed 
therein. Jan. 3 ; six months. 

Louis Mathurin Busson du Maurier, of Lombard- 
street, gentleman, for improvements in the con- 
struction of springs for carriages. Jan. 3; six 
months. 

Miles Berry, of Chancery-lane, for certain im- 
provements in rotatory engines to be worked by steam 
or other fluids. Jan. 4; six months. 

William Hickling Burnett, of Wharton-street, 
Bagnisrge Wells-road, gentleman, for new and im- 
proved machinery for sawing, planing, grooving and 
otherwise preparing or working wood for certain 
purposes. Jan. 8 ; six months. 

Joseph Clisild Daniell, of Limpley Stoke, Wilts, 
for an improved method of weaving woollen cloths 
and cloths made of wool together with other mate- 
rials. Jan. 9; six months. 

Moses Poole, of Lincoln’s Inn, gentleman, for 
certain improvements in clogs. Jan. 11 j six 
months. 

John Howarth, of Aldermanbury, manufacturer, 
for certain improvements in machinery for spinning, 
roving, doubling, and twisting cotton, and other 
fibrous materials. Jan. 11; six months. 

John Ashton, of Manchester, silk manufacturer, 
for an improvement or improvements in manufac- 
turing plush of silk or other fibrous materials. Jan. 
11 ; six months. 

John Swain Worth, of Manchester, merchant, for 
an improved machine for preparing and cleaning 
wool for manufacturing purposes. Jan. 11; six 
months. 

William Newton, of Chancery-lane, for certain 
improvements in machines for drilling land or sow- 
ing grain and seeds of different descriptions. Jan. 
11; six months. 

Francis Brewin, of the Old Kent-road, tanner, for 
certain improvements in using materials employed 
in tanning, and preparing the same for other useful 
purposes. Jan. 11; six months. 

Robert Logan, of Trafalgar-square, for a new 
cloth or cloths constructed from cocoa nut fibre, and 
for certain improvements in preparing sueh fibrous 
materials for the same and other purposes. Jan. 11 ; 
six months. 

William Ponsford, of Wangye-houae, Essex, 
gentleman, for an improvement in the manufacture 


of hats, and an Improved description of felt suitable 
for hats and various other useful purposes, and im- 
provements in preparing the material or materials 
chiefly used in the manufacture of such felt. Jan. 12; 
six months. 

Edwin Marten, of the village of Brasted, Kent, 
plumber, for an improved method of laying cover- 
ing composed of lead or other metal on the roof of 
houses or other buildings, with drains, whereby the 
part of the water falling on such roof which would 
otherwise penetrate, is carried off, and rolls and 
seams are rendered unnecessary. Jan. 12; six 
months. 

Joseph Burch, of Banlcside, Blackfriars, calico 
printer, for certain improvements in printing cot- 
ton, woollen, paper and other fabrics and materials. 
Jan. 15 ; six months. 

William Wltham, of Huddersfield, machines*, 
for improvements in engines to be worked by 
steam-water or other fluids. Jan. 15 ; six months. 

Hugh Ford Bacon, of Fen Drayton, Cambridge, 
for an improvement or improvements in apparatus 
for regulating the flow or supply of gas through 
pipes to gas burners, with a view to uniformity of 
supply. Jan. 17 ; six months. 

William Holme Heginbotham, of Stockport, gen- 
tleman, for certain improvements in machinery or 
apparatus for propelling boats or other vessels, to 
be employed either for marine or inland navigation, 
and to be worked by steam or other power. Jan. 17; 
six months. 

William Newton, of Chancery-lane, civil engi- 
neer, for certain improvements in engines, to be 
worked by air orother gases. Jan. 17 ; six months. 

Oglethorpe Wakelin Barratt, ot Birmingham, 
metal jfllder, for certain improvements in the pro- 
cess oT decomposing muriate of soda, for the manu- 
facture of mineral alkali and other valuable pro- 
ducts. Jan. 19 ; six months. 

Joseph Garnett, of Haslingden, dyer, for certain 
improvements in machinery or apparatus foi card- 
ing cotton, flax, wool, or any other fibrous sub- 
stances. Jan. 19 ; six months. 

Richard Dugdale, of Paris, now residing at Man- 
chester-street, Middlesex, engineer, for a method 
or methods of increasing the security, tenacity and 
strength of beams, axles, rods and other articles 
made of iron and steel. Jan. 19 ; six months. 

Caleb Bedells, of Leicester, manufacturer, for an 
improvement in gloves, stockings and other articles 
of hosiery. Jan. 21 ; two months. 

John Coope Haddan, of Baring- place, Waterloo 
Road, Surrey, civil engineer, for improvements in 
machinery or apparatus for propelling vessels and 
boats by Bteam or other power. Jan. 22; six 
months. 

George Stevens, of Stowmarket, brewer, for certain 
improvements in stoves. Jan. 22 ; six months. 

Thomas Dowling, of Chapel-place, Oxford-street, 
gentleman, for improvements in preparing metals 
for the prevention of oxidation. Jan. 24; six 
months. 

John Harrocks Ainsworth, of Halliwell, Lancaster, 
bleacher, for certain improvements in machinery or 
apparatus for stretching, drying and finishing woven 
fabrics. Jan. 24; six months. 


IRISH PATENTS GRANTED IN DECEM- 
BER, 1838. 

John Wilson, fdr Improvements in the process of 
manufacturing alkali from common salt. Dec. 6» 
1838. 

^Charles Wye Williams, for improvements in the 
means of preparing the vegetable materials of peat, 
moss, or bog, so as to render it applicable to several 
useful purposes, particularly for fuel. Dec. 5. 

Peter Fairbairn, for improvements in looms tOf 
weaving ribbons, tapes, and other fabric’s. Dec. 17* 

Dr. Mohan, for improvements in the composition 
and manufacture of fuel, and in furnaces for tho 


Digitized by 


Google 



288 


NOTES AND NOTICES. 


consumption of such and other kinds of fuel. 
Dec. 17. 

John Milling, for improvements in locomotive 
steam-engines to be used upon railways and other 
roads, part or parts of which improvements are ap- 
plicable to stationary steam-engines or to machinery 
in general. Dec. 21. 

John M'Dowall, for improvements in the machi- 
nery for sawing or cutting timber, and in the mode 
of applying ppwer to the same. Dec. 22. 

Daniel Stafford, for improvements in carriages. 
Dec. 26. 


NOTES AND NOTICES. 

Artificial Suns. — In our 797th number, p. 112, we 
noticed the proposition of M. Gaudiu to give artifi- 
cial light to the city of Paris from an elevated Drum- 
mond light. Our attention has been called by our 
valued correspondent Mr. W. H. Weekes, of Sand- 
wich, to a similar proposition of his, published in 
our 15th vol. p. 255, June, 1831, more than seven 
years ago. Mr. Weekes also states, that “ during 
the greater part of the last year he has been en- 
deavouring to make arrangements for the purpose 
of carrying an experiment of the kind into effect 
from the top of one ot the church towers in Sand- 
wich, in lieu of a more convenient and elevated 
situation.” 

National Swimming Society.— At a meeting of 
this Society on the 15th inst. a silver medal bearing 
the emblems of the society, was presented to Mr. 
John Fennymore,as champion in swimming for the 
year 1838; aud another silver medal was awarded to 
Mr. Mason, of Furnival’s Inn, for the best essay on 
the subject of swimming. 

Pistrucci' s Mode of Medal Striking. — The 
following u protest ” against Signor Pistrucci’s 
claim to the new mode of medal striking has been 
pnblished by M. Caque, Engraver in the Gallery of 
the Kings of France, at the Paris Mint, in a French 
Journal. ** M. Pistrucci, who holds a station in 
the Mint at London, is announced as the inventor 
of a process for striking a matrix with a punch 
which has never been touched by the graver, and 
which gives, nevertheless, a medal identically the 
same as the original model in wax. In this opera- 
tion, the beauty and perfection of the design are, 
at a single blow, transferred to the metal, whether 
of gold, silver, or copper. The process is this : 
The model being given in wax, earth, wood, or any 
other convenient material, take a mould of it in 
plaster, when the mould is dry or oiled : to harden 
it, take an impression of it in the moulding sand 
tor cast iron, as fine as possible, in order that the 
points may be sharp, aud that the materials may 
become as hard as tempered steel. The back is to 
be dressed to a plain surface. This piece, solidly 
fixed in a piece of steel, becomes the matrix, on 
which may be struck either the medal itself or a 
punch, if it be desired to multiply steel matrices of 
the medal. M. Pistrucci has tried his process on 
medals three inches in diameter, aud with perfect 
success. The importance of such a discovery is 
very obvious. Not only medals, but many pieces of 
jewellery which require to be chased, may be 
treated in the same manner.” Permit me to say, 
Mr. Editor, that this important discovery, as you 
may be easily convinced, is two years and a half 
old. At that epoch I made known at the Royal 
Mint in Paris, all that M. Pistrucci has just done 
in London. A plan of the apparatus, and the de- 
tails of the operation were deposited by me in the 
Royal Mint, to be placed at the disposal of my 
felliow labourers in France. They are in the cabinet 
of the pirector of the Mint. Since that time the 


medal engravers have employed my process, and 
more than thirty medals of the reign of Napoleon, 
have been thus reproduced. You may easily, Mr. 
Editor, obtain a proof of my statement on applica- 
tion at the Mint.” 

Varnish for common Candles intended as a sub- 
stitute for Wax Candles. — Take equal parts of the 
balm of benzoin and resin mastic ; put each of 
them in a separate vessel of glass or lead, add 
spirits of wine, and heat them gently till the resin- 
ous parts are dissolved. Let each of the solutions 
remain a while at rest, and then unite them in 
one vessel. Prior to using this composition, it Is 
adviseable that the fluid be heated to 25 deg. or 
30 deg. cent. ( = 80 or 90 Fah.) Dip the candle in 
it from 5 to 10 seconds, then dry it carefully, which 
will take about 10 minutes. The proportion of the 
ingredients may vary, but in proportion as tire ben- 
zoin is diminished and the mastic increased, the 
candles become more liable to soften by handling. 
If the benzoin be increased, the eandle dries too 
soon and loses its polish and colour. The quantity 
of alcohol will vary according to the thic kness of 
the coat to be given to the candle. 

To dye Wool and Goat's Hair a delicate Blue . — 
M. Buisson, apothecary, has communicated to the 
Royal Society of Agriculture at Lyons, a new and 
very simpie process. The colour is strong enough 
to resist water, the sun, and even soap ; while that 
obtained by dye-woods fades much more easily, and 
is very inferior in brightness in an artificial light. 
To obtain this colour as pure, fresh, and deep as 
possible, the water of the bath while cold, must be 
first saturated with crystallized verdigrease (acetate 
of copper), then slightly acidulated with acetic or 
pyroligneous acid ; dip the stuffs in the usual way, 
then wash and dry them. 

Electric Power of the Gymnotus.— At the firsteven- 
ing meeting of the Royal Institution for the session, 
held on Friday evening, Dr. Farraday delivered a lec- 
ture on the Electric Powers of the Gymnotus and the 
Silirus. He stated that an interesting specimen of the 
former was now in this country, which has enabled 
him to make some experiments upon its electric 
powers. The first part of his lecture was devoted 
to an explanation of the phenomena of electrical 
action, and he then explained the apparatus by 
which similar effects were produced by the fish 
to those of an electrical machine when in action. 
They consisted in copper collars, lined with india- 
rubber, placed near each extremity of the fish, with 
which conductors were connected, and amongst 
other phenomena the formation of a hettx was very 
obvious. He also announced that another fish 
was daily expected in this country, which could 
afford further opportunity for experiments. One 
surprising part in the economy both of the electric 
ray and eel was, that the organs of life constituted 
but a small part of the animal, the rest being mere 
electrical appendages, and which it had been 
proved might not only be removed without in- 
juring them, but that the fish even attained greater 
vivacity and lived longer. Now this afforded a 
room for believing, that farther experiments would 
throw greater light upon the nature of the nervous 
influence, and he suggested as an experiment the 
removal of these appendages and the trying the effect 
of passing electrical currents into them. The lec- 
ture was illustrated by some of the most splendid 
apparatus in the possession of the Institution, and 
the demonstrations were given in the lecturer’s 
most happy manner. 

Errata in Col. Maceroni’s article On the Requisites 
of a good Gun. No. 802, p. 198, col. 2, line 7 from 
bottom, for ** circle ” read “ cube. ” — p. 200, col. 2, 
line 4, for “ town” read “ Toweft” 
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woodhousb's rotary steam-engine. 


woodhousb’s rotary steam- 

engine. 

Sir, — The accompanying are sketches 
of a rotary engine, the arrangement of 
the slides of which I made more than 
two years ago, and which is intended as 
an improvement upon Trotter’s, patented 
many years since, (described in vol. 9, 
Repertory of Arts, 1805,) by avoiding the 
difficulties which that invention presented 
in the working parts upon its revival by 
Earl Dundonald. 

The central axis contains two slides 
passing through it, and alternately clos- 
ing the steam chamber, to accomplish 
which, the power is admitted by means 
of small moveable plugs, or spring valves, 
which traverse small openings, commu- 
nicating each way with a small chamber 
or chambers, between the slides. This 
produces a requisite pressure of each 
slide against the inner circumference of 
the cylinder or case, and is done without 
the least waste of the power applied. 
The slides afford a mutual support, and 
never separate, but alternately work 
within each other, as shown, fig. 2, being 
one v arrangement of the plan. The whole 
of the foregoing arrangements I believe 
will be found original , and are calculated 
to produce good effects without needless 
friction; for so long as the power is ex- 
erted, whatever it may be, the slides will 
be influenced by its operation, and in 
proportion to its extent. 

The leverage power will more than 
compensate for its friction, which though 
more in proportion than the plan of my 
former engine, published, July, 1837, 
yet its parts being fewer and more com- 
pact, are so far preferable. The power 
though variable is never reduced to less 
than one-third. The ingress for the 
motive power, it will be seen by fig. 1, 
can be applied at either side of the ma- 
chine. 

The slides are rendered air-tight by 
means cf friction-plates at their sides and 
ends, and also within the axis, by wedge- 
shaped plates, as shown ; friction-plates 
are also introduced at the sides, where 
the inner, (B) exceeds the diameter of the 
outer portion of the axis, (A). The situ- 
ation of the axis shows the increase 
made to the leverage power, and the ad- 
vantages likely to be gained in reduced 
bulk. 

I have also combined this plan with 
that of my former engine, acted upon by 
guides or racers j that is, by making the 


slides to work in the axis, by which 
means I avoid the use of the cogged 
wheels and pinion, and make the ma- 
chine still more compact ; but there will 
be a small addition to the friction. 

Fig. 1. is a section of the rotary en- 
gine, showing the plan of working the 
slides through the axis, and of making 
them to support each other during the 
whole movement; also one method of in- 
troducing the power into the slide- 
chamber, which, if plugs are used, the 
openings pass the friction- plates ; but if 
spring- valves are used this is immaterial. 
The foregoing arrangement of passing 
the power into the slides, I proposed to 
Earl Dundonald in 1835, as an im- 
rovement to the working of his engine, 
y allowing a communication between 
the inner and outer circumference of the 
eccentric wheel, and taking off a portion 
of the friction which its stress upon the 
vacuum or outlet-side of the engine pro- 
duced. A, the working axis, passes 
through the cheeks of the cylinder or 
case, and may be adapted to any rotative 
or reciprocatory movement. CC, open- 
ings to connect the power and dis- 
charge-pipes. D, lower friction-plate, to 
prevent the passing of the power to the 
discharging-pipe. The above, and the 
one acted upon with guides, are equally 
suitable as water or forcing-engines. 

Fig. 2. is a section of the slides with 
the side-plates off, showing an arrange- 
ment of the method of working them to- 
gether ; the small tubular opening from 
the plug-opening passes down the centre, 
midway in the thickness and solid part 
of each slide, and are here shown. 

The arrangement of the packing- 
plates is such, that the pressure upon 
them will effectually hinder the escape 
of the power, as the power itself presses 
them agaist the case, in addition to the 
springs which I should use. 

As the subject of the rotary engines 
has at last obtained notice, it would pro- 
bably not be unacceptable to your read- 
ers, if the arrangement of working Earl 
Dundonald’s engine in the manner I 
proposed, be sent you, which, although 
certain difficulties attend that invention, 
might show one among the many novel- 
ties on that head. 

1 am. Sir, 

Your’s, respectfully, 

Jas. Woodhouse. 

Pilton, Barnstable, Dec. 5th, 1838. 
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Sir, — I believe all practical mechanics 
will allow that the common mode of con- 
necting catgut or other bands used for 
driving machinery, by screwing on to 
the band a socket having a hook or eye 
formed in it, is objectionable, inasmuch 
as the screwed socket is frequently fly- 
ing off, thereby causing considerable 
annoyance and loss of time, and to some 
bands (such as the patent elastic band 
made by the London Caoutchouc Com- 
pany), it is entirely inapplicable; for the 
screw in the socket cuts the fibres so 
that it actually destroys the parts it is 
meant to hold by. 

The annexed sketches are intended to 
show a scheme of mine to obviate those 
difficulties. 

Fig. 1 , a section and figs. 2 and 3 the 
external appearance, a a> in the section, 
a conical socket screwed internally as far 
down as shown at b b, cc the eye having 
a short cylindrical screw, as shown at dd, 
made to fit the screwed part of the socket 
a o, E is a conical brass screw having a 
fine thread cut on it, and F is the end of 
the band or catgut. 


Mode of Fastening. — Force the end of 
the band through the socket a a about 
an inch or two ; screw into the tnd of the 
band the brass screw E, then draw it 
back into the position shown in the 
sketch, and screw the eye c c, into its 
place. 

I have put those fastenings to some 
very severe tests, among others I hung 
four half-hundred weights to the end of 
a piece of patent elastic band (which by 
the bye is admirably adapted to driving 
machinery) five-eighths of an inch dia- 
meter, and let them fall through a space 
of five feet, three times, when the band 
broke some two or three feet from the 
eye, without in any way injuring it or 
disturbing its hold of the band. 

As I imagine this will be useful to 
some of your readers you will oblige me 
by inserting it in your valuable publica- 
tion. 

I am. Sir, respectfully. 

Your obedient servant, 
Euw. Humphry*. 

December 18, 1838. 
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REMARKS ON MR. FIELD'S EXPERI- 
MENTS ON THE POWER OF MEN — 
AND ON THE CAPABILITIES OF 
SHALDER'8 FOUNTAIN PUMP. 

Sir, — Of all the very desperate attacks 
yet made upon the existence of my 
father's patent invention for raising or 
conveying water or other fluids — not one 
of them is worth notice compared with 
the attempt of Joshua Field, Esq., F.R.S. 
and V.P., Inst, of C. E. ; (See Mech . 
Mag. p. 237), and if I cannot parry this 
attack, (the force of which, or the in- 
tention of making, I am convinced this 
gentleman is altogether unconscious of,) 
I would at once retire from the everlast- 
ing scheming and study required in 
adapting the invention to its almost 
infinite variety of applications. 

After the experience of two appren- 
ticeships — a time surely sufficient for to 
enable any flat to find out his folly — 


still flattering myself that the Foun- 
tain Pumps are perfect, both in prin- 
ciple and practice, or at least so near 
perfection as to leave little chance of im- 
provement — to be told that a common 
crane, with its many incumbrances, will 
beat it in raising a weight (fluid or solid, 
makes no difference) beyond all chance 
of competition, is most disheartening. 
To prove, however, that we are not so 
far wrong, by the favour of Messrs. 
Boardman and Harmer, Wharfingers, 
Norwich, I have made some experi- 
ments recorded beneath. 

The following is a table of the effects 
produced by a good common crane 
expressed in pounds' weight raised 
one foot high, by six different men 
for minute, and half minute spells ; 
the resistance at the crank-handle, with 
the addition of friction being about 50 lbs. 
for the majority of the trials. 


Experiments. 

Men’s weight 
in lbs. 

Height in 
Inches. 

Years of Age. 

Weightraised 
in lbs. 

To an eleva- 
tion, of in In- 
ches. 

Time in Se- 
conds. 

Weightraised 

1 foot high in 

J minute. 

Weightraised 

1 foot high in 
one minute. 

1 

175 

70 

41 

1760 

60 

30 

8,800 


2 

138 

65 

31 

u 

61 

a 

8,946 


3 

175 

70 

41 

2,016 

96 

50 

ga ve 

up 

4 

138 

65 

31 


72 

60 


12,096 

5 

157 

67 

28 


99 

a 


16,632 

6 

164 

66 

52 


87 

a 


14,616 

7 

157 

67 

41 


56 

37 

gave 

up 

8 

177 

67 

32 


99 

60 


16,632 

9 

175 

70 

41 


111 

a 


18,648 

10 

138 

65 

31 

1,792 

96 

a 


14,336 


In the foregoing experiments, the 
height, weight and age of the men are 
given from their own statements, which 
I had no reason to question, as they 
appeared quite correct enough for such 
a rough trial. 

1st and 2nd Experiments were in 
hoisting a butt of currants neat weight, 
marked as 15 cwt. 2 qrs. 24 lbs. ; for this 
short spell and light weight, the differ- 
ence between the most powerful man 
and myself was scarcely discernible. 

3rd Experiment — a scale and chains, 
weighing i cwt., were taken, and 35 half 
cwts. A 13-inch crank was used in this 
and the former experiments, which was 
changed for a 15-inch crank in all the 
others. 


4th Experiment ; here the resistance 
which I fixed upon with the men's con- 
currence, as most suitable for their 
strength, proved, as I expected, too heavy 
for me for a minute's spell; greater speed 
and less power being more beneficial, as 
shown in the last experiments. 

5th, 6th, 7th and 8th Experiments, by 
powerful compact-built wharf and water- 
men, who all entered into the spirit of 
the trials and did their best. 

9th Experiment ; by the most powerful 
men, same as trial the 1st and 3rd Ex- 
periments. 

10th Experiments, with less resistance; 
still I believe I should have done more 
work ; and for all the men, except the 
strongest, perhaps rather less resistance 
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would have shown a trifle heavier result. 

The nearest easy-made practical guess 
I could give of the friction of the crane 
was made by hanging a sufficient weight 
upon the crank-handle, just to bring it 
down from a little above to a trifle below 
the horizontal line; and then trying what 
proportion of this weight would be 
drawn up again through the same space 
by the hanging load : the medium be- 
tween these weights, taking the average 
at several different elevations of the load, 
appeared to show about 10 per cent, 
friction for the movements of all the 
working parts — they being well oiled be- 
fore making the trials. It may be as 
well to observe, the chains and hook to 
which the chain and weights were at- 
tached, on the average, appeared to about 
balance its own weight on each side the 
guide pulley. 

Comparison between the power ex- 
pended by myself in working the crane, 
and the effect I have produced and can 
produce, again, with a well made and 
well proportioned Fountain Pump. 


Crane. lbs. 

Half Minute Trial. — Actual weight 

raised 1 foot high 8,946 

Add the friction of the working 
parts 894 


Total expenditure of power 9,840 

Fountain Pump trial, with heavy lever, 
suitable for two men to work at for a 
continuance, for filling road watering- 
carts. 

lbs. 

Half Minute Trial. — 19 full strokes 
of 6£ lbs. weight of water, each 
to a clear perpendicular lift of 


7 1 feet from the surface of the 
water in the well, is equal to 

raising 1 foot high 8,768 

Add for the friction of the lever 
bolts, 3 per cent 233 

Effect produced 9,001 

lbs. 

Crane . — Minute Trial. My most 
effective spell raised 1 foothigh 14,336 
Add the friction, 10 per cent. . . 1,434 


Total expenditure of power .... 15,760 

lbs. 

Fountain Pump. — Minute Trial. 

34 strokes of 64 lbs. each to 


71 feet, is equal to raising 1 foot 

high 15,691 

Add 3 per cent, gudgeon fric- 
tion 470 


Effect produced. 


16,161 


For a minute’s spell, I am of opinion 
that a crank motion, with the addi- 
tion of a fly-wheel, besides overcoming 
in its simplest applications to pump- 
work, at least 5 per cent, extra fric- 
tion, will enable a man to produce full 
15 per cent, more work than a lever, 
provided both are adjusted for their best 
effect. I should not therefore despair of 
making a Patent Fountain Pump, which 
suits such a 124 stone man as per- 
formed the 1st, 3rd and 9th Experi- 
ments, able to raise in one minute’s lime, 
either 

224 Imperial gallons of fresh water to 10 feet high 
112 <f ** ft ** 20 “ 

224 “ “ “ “ 100 “ 

74 “ " “ " 300 “ 

or in proportion to any elevation or 
number of such operations. But as the 
length of the spell increases, the scale 
gradually turns in favour of the lever 
power, owing to the smaller size and less 
distance travelled by the mechanical 
bearings, and in its superior maintaining 
position for manual labour ; and, judg- 
ing from many Experiments made with 
Fountain Pumps, the lever fulcrums of 
which being fixed about 6 feet high, and 
the resistance properly proportionate to 
the men’s strength, I have found that 
sturdy labouring men, of middling height, 
from 25 to 40 years of age, weighing 
150 to 170 lbs. each, can, by making the 
most of their strength, average the fol • 
lowing results, expressed in pounds’ 
weight, raised 1 foot high ; each minute 
for short and long spells : — 

lbs. 

For 1 minute’s spell 15,000 to 16,000 

“ 3 “ " 11,000 to 12,000 

" 5 " “ 9,000 to 10,000 

“ 10 “ “ 7,000 to 8,000 

“ 15 " “ 6,000 to 7,000 

Any person, therefore, wanting to know 
the quantity of water he can have sup- 
plied by a man’s power, has only to di- 
vide any of these sums by the height to 
which he wants the water raised. 

Let any man try whether he can run 
treble the distance in one minute, or 
double in 5 minutes of what he can 
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average, through a very long spell, or 
up a flight of steps with convenient hand- 
rails, or a mining-ladder, which may be 
a less disputable criterion : — if he does 
not find that task tough enough, I am 
much deceived ; therefore for any man 
of common dimensions, English or 
Foreign, to fully double this effect, ac- 
cording to Mr. Field, appeared to me to 
be clearly impossible— 3,675 lbs. weight 
raised 16} feet high in 2Jj minutes by 
the Irishman, and in 2} minutes by the 
Englishman; the latter, too apparently, 
very soon after a bye-play exertion that 
would cause millions of strong men 
to “ kick the bucket” before they could 
accomplish the same. From the length 
of the crank given, the diameter of the 
chain barrel and combination of cogs, I 
can find no error in the statement of the 
crane giving 105-fold purchase ; conse- 
quently, the men's hands passed through 
105-times 6} feet, which, for the Irish- 
man, gives near 84 revolutions per 
minute with an 18-inch crank, and may 
possibly have been done with a one-hand 
load of naif the resistance stated. I shall, 
therefore, conclude by giving a guess, 
that instead of the weight being raised 
16} feet, it must have been that 16} feet 
of chain was wound upon the barrel, the 
end of this chain passing under a move- 
able pulley to which the load was at- 
tached, and up to the hook at the ex- 
tremity of the crane’s jib, which addi- 
tional pulley would give double the pur- 
chase, and show only half the effects for 
all the trials. 

I am. Sir, 

Your obliged, 

W. Shaldbr, jun. 

Baak.flaei, Norwich, Jin. SSrd, 1881. 


OK AN EXPERIMENT OP PERRINS, tO 
PROVE THE CALORIFIC REPULSION 
OF A WATER GLOBULE FROM AN 
IGNITED METALLIC SURFACE — BY 
DR. SCHAFHAEUTL. 

Sir,— Mr. C. Tomlinson has had the 
kindness to direct my attention to one of 
his ingenious researches contained in 
No. 703 of your valuable Magazine, 
which I much regret not being earlier 
acquainted with. He likewise alludes to 
an experiment made by Mr. Perkinsi of 
which I was perfectly ignorant, end which 


he seems to consider a convincing proof 
of the doctrine of calorific repulsion of 
certain heterogeneous bodies. 

The following is the experiment to 
which Mr. T. refers : — 

44 If a platinum capsule be drilled with an 
immense number of holes, as in a coffee or 
wine strainer, it will not, of course, retain 
water for a single minute ; but if brought to 
a whit) heat by means of well-prepared in- 
candescent charcoal, so that fire only, with- 
out flame, be produced, and water be dropped 
into it, a large globule may be collected, and 
it will exhibit all the phenomena, just as if 
a common platinum crucible had been em- 
ployed.” 

Now if I am allowed to give an opinion 
on the subject, Mr. Perkins's experiment 
tends to prove nothing more or less than 
the well known fact, that a drop of water 
evaporates very slowly in an ignited 
vessel. 

We have a certain phenomenon before 
us by which, through the medium of our 
senses, we are convinced of the fact, that 
a water globule in an ignited metallic 
vessel is extremely slow in evaporating. 
Now in searching for the cause of this 
slow evaporation, two different explana- 
tions have been given of it. One party 
ascribes the slowly increasing tempera- 
ture of the drop of water to the repulsion 
developed by the ignited metal, I, on the 
other hand, consider it to arrive from the 
difficulty we experience in heating any 
liquid by applying caloric to its surface, 
and to the development of steam by 
touching the ignited metal. 

In both cases the ignited surface is the 
essential medium through which the 
effect is produced, viz., the slow evapo- 
ration of the drop of water, and where 
this ignited surface is wanting, no effect 
whatever can be produced. 

As an ignited metallic surface is there* 
fore absolutely necessary, a hole in this 
surface cannot possess the essential 
means, and can have no influence what- 
ever on the drop of water, and if the 
drop is of 6mallar diameter than the hole, 
and is moving in the axis of the hole, it 
will certainly fall through it. This will 
be the case whether the vessel be hot or 
cold» provided the current of air does not 
throw the drop out of the axis of the 
hole. If the drop of water be of larger 
diameter than the hole, then it must of 
course touch tha ignited surface, and the 
development of steam and the spinning 
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motion of the drop will be the same as if 
there were no hole. It is further even 
difficult to press a drop of water through 
the hole of a plate which is not ignited, 
if it be of smaller diameter than the 
drop. 

The well-known method of making a 
water microscope, is by drilling a hole 
in a blackened plate about one- tenth of 
an inch in diameter, and then letting a 
drop of water fall into it, the drop remains 
very firmly suspended in the hole, and 
it requires rather a violent concusssion of 
the plate before it will fall through. 

That a fluid will run through a coffee 
or wine strainer is owing to the gravita- 
tion of the upper portion of the liquid 
pressing on the lower, and thus over- 
powering the cohesive force of the moli- 
cules, but when this cohesive force is 
predominant, as is always the case in a 
small drop of water, it is with great diffi- 
culty that the drop will he made to pass 
through the innumerable holes of a clean 
dry wine strainer. 

But Mr. Perkins adduces a far more 
wonderful and extraordinary experiment, 
in which the repulsive force of a red-hot 
cylinder was so great, that steam of many 
hundred atmospheres was not able to 
* escape through a hole bored in it of full 
one-eighth of an inch in diameter. But 
Berzelius himself, who is an advocate of 
the doctrine of the calorific repulsion be- 
tween heterogeneous bodies, thinks this 
experiment requires further confirmation. 
With this opinion I cordially concur, 
particularly as all attractive anu repulsive 
forces of the molicules act only in infinite 
small distances, which amount in fact to 
an actual touch. But if Perkins’ asser- 
tion should really be true, we can ascribe 
it to nothing else than the difficulty of 
forcing liquids through channels whose 
sides are not moistened by them ; but 
here a^ain the size of the hole seems to 
present an insurmountable difficulty. 

An experiment which it is more diffi- 
cult to explain, is alleged by Berzelius in 
his Manual of Chemistry , where he 
states : — 

“ If, for example, you melt on the end of 
a platinum wire a little borax or diphosphate 
of soda, and afterwards make this end of the 
wire as hot as possible, the drop will be 
found to recede from the point containing 
the greatest heat, and this will be the case 
not only when you hold the wire horizon- 
tally, but also when it is so inclined that tfc* 
drop is forced toascend.” 


Berzelius ascribes this ascension to 
the repulsive force of the platinum wire, 
but it is easily seen that no real repulsive 
force exists in this experiment, for no 
fixed degree of beat is necessary in per- 
forming it. It does as well if the wire is 
only red hot, as in the highest possible 
degree of white beat. The only circum- 
stance to be observed is, that the two 
extremes of that portion of the wire 
which comes in contact with the drop 
mu't have a different degree of heat ; 
and this alone produces the effect alluded 
to. If you heat the drop and the wire 
by means of a blow-pipe to the highest 
degree, taking care that both ends of 
the wire have an equal degree of heat, 
the drop will remain stationary. On 
the contrary, a red heat if unequally ap* 
plied will make the drop move. 

Now if the platinum wire really pos- 
sessed a repulsive force, it would be the 
more powerful in proportion as the heat 
was increased, ana if this repulsive force 
had the power to move a drop of water 
contrary to the direction of gravity, it 
would be still stronger in the direction 
of gravity, and at all events cause the 
drop to separate from the platinum wire. 
But it is just the contrary, for a white 
hot wire holds the drop of borax so 
firmly, that the most violent vibration is 
not able to separate it entirely from the 
wire This experiment is more satis- 
factorily explained by the cohesive forces 
of the molicules of a drop. 

The cohesive force of a drop of water . 
is by far greater than appears generally 
to be believed. A single experiment will 
confirm this assertion. Let us draw out 
the end of a glass funnel with rather a 
wide mouth into a capillary tube, so that 
water drops from it very slowly. If the 
level of the water is kept always equal, 
the drops will be all of the same size, 
provided the vessel is kept motionless. 
Let one of these drops fall on a sensible 
balance and ascertain its weight. After- 
wards put the funnel in the sliding ring 
of a stand, and receive the drop on a 
hoard, covered with a thin layer of the 
pollen of the lycopodium clamtum. 

The drops on this board, assume im- 
mediately a globular sh:«pe, similar td 
One in a white hot crucible, and may be 
moved with the same facility, though it 
is perfectly clear that the lycopodium 
does not exercise any repulsive force in 
this case. 1 was often able to make one 
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of these drops resist the flame carefully 
applied by means of a blow-pipe as long 
as it would resist the heat of a white hot 
platinum crucible. 

Now raise the funnel till the drops of 
water begin to be divided or scattered in 
pieces by their own velocity in falling. 
Then let us measure the distance between 
the end of the capillary tube and the 
board upon which the drops fell ; and 
this space with the weight of the drop 
will give you the final velocity of the 
drop from which you may easily calcu- 
late its momentum, or the power which 
is necessary to overcome the cohesive 
force of a drop of water. 

In an experiment made with common 
water from the New River Company, a 
drop of water weighing exactly 0.651 of 
a grain, in the course of 20 trials, fell on 
an average through a space of 2,4 inches 
before it was scattered into pieces ; and 
this gives, taking the falling of a body 
in the first second through a space of 
16 feet = 3,062 feet final velocity, which 
shows that a force of 1,993 grains is re- 
quired to overcome the cohesive force of 
a single drop of water, and that the force 
of gravitation to that of cohesion, is 
as 1 : 3,062. 

Now a globule of borax is attracted 
even by the hot platinum wire, for if it 
repelled it, the drop would disengage 
itself by the slightest shake and fall to 
the ground. But the drop even sur- 
rounds the wire which is passing as a 
kind of axis through the upper part of 
it, and the form which the drop assumes 
on the platinum wire depends on three 
forces : 

1st, On the attractive force of the 
platinum wire. 

2nd, On the cohesive force of the 
molicules of the drop itself. 

3rd, On the force of gravitation. 

I endeavoured to measure the at- 
tractive force of the platinum wire by 
fixing one end of it, and measuring the 
angle of deflexion which would be re- 
quired to separate the liquid drop from 
it when in a vibrating motion : but as 
always some portion of the drop re- 
mained on the platinum wire, 1 con- 
cluded, that as the attractive force of 
the wire overcame the cohesive force of 
the drop, the former must at least be 
equal to the latter. 

All these three forces, when in perfect 
equilibrium, cause the drop to assume a 


lengthened form, whose longitudinal 
section seems to he bounded by a para- 
bolical and catenary curve, which both 
sections are divided by the wire as aline 
of abscisses. Now suppose we destroy 
the equilibrium of the three forces by 
heating one end of the wire, and thus 
partially do away with the attractive 
force of this portion of it, the cohe- 
sive force of that portion of the drop 
thus liberated will begin immediately to 
act and contract itself at this end by 
receding from the heated portion of the 
wire. At the same time, the opposite 
end of the drop thus freed from the 
counteracting forces of the receding half 
of the globule, is moved onwards by the 
attractive force of the other less heated 
end of the wire, elongating itself at the 
same time, until it resumes its original 
shape, and with it the state of equili- 
brium on a higher portion of the wire, 
in a somewhat similar way as water rises 
in a capillary tube, and as it is thus per- 
fectly clear that the acting forces of co- 
hesion and attraction are always greater 
than that of the gravitation of the drop, 
it is natural that the drop will even rise 
upwards on the inclined wire contrary 
to the action of gravitation. 

The object in this, as in all similar cases, 
is merely to give a sufficient explanation 
of a certain fact, which, in our case 
consists in the drop of water but little 
heated* in an ignited metallic vessel, 
and the more we are able to found the 
explanation of certain phenomena on 
already known laws, the greater simpli- 
city and truth will be introduced into 
science. And that extraordinary genius, 
Young, with his doctrine of interference, 
by which he has referred the theoiy of 
light and sound to the doctrine of waves, 
has rendered a service to science, which 
will, perhaps, be only duly appreciated 
by posterity. 

I have, therefore, endeavoured to ex- 
lain the before-mentioned experiment, 
y the long known fact, that it is almost 
impossible to heat liquid bodies by apply- 
ing caloric to their surface, and this may 


* I found the actual heat of the drop of water out 
of a well-polished platina-vessel, to be between 
198 and 199 Fahrenheit. Bandrimont (Ann. de ch. 
et de Phys. LXI,319.) found the temperature lower 
than this, and Laurent (Ann. de ch. et Phys. LXII, 
327,) found it near the boiling point. From my ex- 
periments, I found that the polish of the platina- 
vessel had great influence on the temperature of 
the drop. 
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be ascertained by burning sulphuric 
ether on a glass of water, which glass of 
water is nothing more than a section in 
the radius of a large water globule, the 
action of the remaining parts being sub- 
stituted by a wall of a solid body. On 
the other hand, the advocates of the calo- 
rific repulsion in certain heterogeneous 
bodies,are compelled, in order to explain 
the before-mentioned phenomenon, to 
create a new particular problematic force, 
viz., the calorific repulsion of certain 
heterogeneous bodies in all their different 
states of aggregation, with which the so- 
called repulsion-force of the caloric in a 
homogeneous mass, by which repulsive 
force, the expansion of bodies by heat is 
generally explained, stands in no scien- 
tific relation. 

I remain, Sir, 

You most obedient servant, 

Chas. Schaphaeutl. 

Comhill, 22nd Jan. 1839. 


DR. LARDNER'S EXPERIMENTS ON THE 

RESISTANCE OF THE ATMOSPHERE 

TO RAILWAY TRAINS. 

Sir,— After a careful perusal of Dr. 
Lardner’s article on the Great Western 
Railway Enquiry in the Monthly Chro- 
nicle , and your criticism on it, I come 
to the conclusion that the Doctor in 
estimating the aerial resistance which 
astounded him, has overlooked the re- 
sistance of undue friction, made mani- 
fest even by his own report, which cu- 
riously contradicts itself in many essen- 
tial particulars. I shall quote his words, 
and remark upon them seriatim. 

11 The tire of the wheels has a conical 
form, which gives their combination the ef- 
fect of a wedge tending to force the two 
rails of the same line asunder, or, in other 
words, to widen the gauge. It was, there- 
fore, to be expected, that the rails would 
bend outwards while the wheels were passing 
over them. It is understood that this was 
found generally to take place when the in- 
struments were applied to the rails of the 
Great Western Railway, but on all other 
railways, the rails exhibited as frequent a 
yielding inwards , and in some instances no 
outward yielding whatever was indicated.” 

Wehave here precisely the effect which 
a sound practical critic would have fore- 
told. While the rail is maintained in a 
truly vertical position, as is the case with 


the continuous bearing on the Great 
Western Railway, (i. e. the base is suffi- 
ciently broad and solid to prevent the 
rail being forced down or twisted by the 
weight pressing on the inner edge, — 
which is the direct tendency of the 
gravity acting on the coned wheels while 
at rest as well as in motion, — whereas 
the widening of the gauge between the 
rails is an effect of the lateral thrusts 
from irregular motion. While the bear- 
ing is solid,) the lateral thrusts only take 
effect, tending to widen the gauge, but 
with the bridge rails or iron bars in 
piers or chains, the unfirm structure 
subsides or vibrates immediately under 
the pressure of the coned wheels, and 
will continue so to do until the faces of 
the rails shall have accommodated them- 
selves to the horizontal angle of the cones. 

Dr. Lardner goes on to say, — 

“ The principal irregularity of motion to 
which railway carriages are liable, is a la- 
teral swinging to the right and left between 
the rails. • ♦ ♦ 

“ The application of this apparatus 
shewed in a very conclusive and satisfactory 
manner, that the ease and smoothness of a 
carriage depends upon other circumstances 
than the goodness of the road or carriage. 
Thus, a carriage placed in the middle of a 
train will have less motion than it has when 
placed at the end of it. Also, the carriages 
of a train coupled by Mr. Booth’s couplings, 
which convert the train into a column in 
some degree solid, will show less motion 
than if coupled simply by chains. A car- 
ridge, also, which much overhangs its wheels, 
shows more motion than one whose wheels 
are further apart; the end body of a carriage 
than the middle body ; a carriage heavily 
loaded less motion than when more lightly 
loaded. The speed of the motion has also 
a material influence on its irregularities, the 
lateral swinging between the rails being 
greatly increased by the increase of speed ; 
but cceteris paribus , these irregularities are 
always proportionally small as the road is 
well constructed. # * * The 

resistance offered to the tractive power by a 
carriage, proceeding with a uniform motion 
on a straight and level railway, is produced 
partly by the friction of the axles of the 
wheels in their bearings, partly by the rolling 
of the tires on the rails, and partly by the 
inertion of the air which the carriage dis- 
places in its progress. By a degree of accu- 
racy of mechanical construction which is 
within the present limits of engineering 
skill, and by a good system of lubrication 
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the friction of the axle in its bearing may 
be reduced to an exceedingly small amount. 

“ The amount of resistance which attends 
a rolling motion is small under the most un- 
favourable circumstances, as is manifested 
by the facility with which enormous weights 
are moved, even on the rough surface of the 
earth, when coarse rollers of wood are 
placed under them. How insignificant, 
therefore, that part of the resistance must 
be which proceeds from the rolling of the 
tire of a wheel accurately finished in the 
lathe, on the surface of a not less accurately 
rolled iron bar, laid as truly even and level 
as art can effect, may be easily conceived/ * 

The Doctor has committed an error 
very common to mathematicians, t. e* 
reasoning from imperfect data. Whence 
comes the “ lateral swinging to the right 
and left between the rails?” Does it 
proceed from the “accurately turned 
wheels,” or the “not less accurately 
rolled iron bar;” or does it proceed 
from the vehicles thus eulogixed in a 
subsequent sentence ? 

“ To reduce these (sources of resistance) 
to the lowest possible amount by the excel- 
lent construction of the carriages and en- 
gines, and the exquisite perfection of the 
road on which they move, has been the ob- 
ject to which the engineering profession has 
addressed all its powers, and with what sig- 
nal success, it is needless here to say. Such 
carriages and such roads could never have 
entered into the contemplation even of the 
most sanguine speculator on the progress of 
art.” 

If the Doctor will experiment upon 
the “ wooden rollers” he alludes to, he 
will find that the “enormous weight” 
will have a tendency to advance other 
than in a right line, owing to irregula- 
rities of the road. But the friction is 
not thereby materially increased, as there 
is no lateral resistance. This process, if 
continued, would ultimately enable the 
roller to escape from beneath the load, 
but this tendency is salutarily corrected 
by the attendant labourers with a blow 
of a crowbar, which again restores the 
tendency to the right line. But if the 
'Doctor were to couple the two rollers to- 
gether by a frame- work to coerce them 
to an equal motion, he would find the 
friction become so great that they would 
be nearly useless for his purpose. On 
the railway this is done — the two rollers 
of iron are shackled and forced to run in 
a groove. If all the work be so good ae 


the Doctor describes, there ought to be 
no “lateral swinging.” But there is 
lateral swinging, and in lieu of the la- 
bourers with the crowbar, the flanges of 
the wheels are usually made to rectify 
the errors, and that not very gently. As 
an improvement on this, “ Mr. Booth's 
couplings are made to convert the train 
into a column in some degree solid.” 
The blows on the flanges are lessened, 
but the restrained freedom of motion 
must be at an expense of surplus fric- 
tion, and consequently at an increased 
expenditure of motive power. We shall 
be told “ friction is nothing on railways,” 
yet Dr. Lardtier says, it is twenty pounds 
per ton instead of eight or nine, as it has 
been usually estimated, but then chary 
of the carriages and roads, he adds, 
“ the atmosphere” is to blame. Another 
sentence seems very strange. 

“ Some of the experiments made in the 
course of the inquiry now before ns, sug- 
gest a probability that the resistance from 
friction decreases as the speed is increased.” 

Is it ndl at least as probable that the 
increasing momentum more than coun- 
terbalances it? 

Dr. Lardner may be very right in re- 
garding the rolling friction of the wheel 
tires as insignificant in amount; but 
there is one important circumstance to 
be added to the three retarding cause she 
names, i. e. the lateral rubbing friction of 
the wheel tires during the process de- 
scribed of “ lateral swinging to right and 
left between the rails.” If he asserts 
this also to be insignificant, will he in- 
form us why it is that the average wear 
of the tires of the tram carriages on the 
London and Birmingham Railway is 
only three months, though steadied by 
Mr. Booth's couplings, the mass of iron 
exposed to the wear being four inches 
in width and an inch and a quarter in 
thickness ? Or will the Doctor give us a 
formula of the time and distance neces- 
sary to wear it out by simple rolling 
friction on a flat iron surface ? Will he 
inform us what the process is which 
pinches out the tires laterally in small 
patches as a cook does paste on the 
edges of a pie, or which sometimes 
shreds away the solid flange as though 
it were a cheese rind? 

The truth is, the rapid wear of the 
tires is conclusive evidence of a faulty 
principle of construction. If the car- 
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riages and roads were so perfect as Dr. 
Lardner describes them there would be 
no “lateral swinging.” An inaccu- 
rately constructed carriage or an im- 
perfect road, yields a motion like the 
bias in “ bowls/’ and this cannot be 
compensated for by so rude a process as 
that of coning the wheels. On common 
roads other and better means have been 
resorted to, or otherwise the work could 
not have been done. In machinery the 
fly-wheel is resorted to to equalize the 
power, and some effectual compensation 
process must be found for the irregu- 
larities of railway motion before we can 
materially lessen the friction and ex- 
penditure. 

Such a sentence as the following ought 
not to have been penned by an experi- 
mentalist like Dr. Lardner. 

“ The two trains were certainly not com- 
posed of the same identical coaches, but 
they were composed of coaches similar in 
construction, equal in weight and equally 
loaded, and were supported on a similar 
number of wheels of like magnitude ; and, 
in short, no reason existed for supposing 
that the friction could be materially dif- 
ferent.” 

If a Thames waterman were asked 
to choose one of two boats, “similar in 
construction,” he would prefer a trial by 
rowing ; and if an R JN . were to choose 
from two frigates, “ similar in construc- 
tion,” he would prefer trying them to 
the sailing test. And had Mr. Brunei 
put the “ North lb tar ” in perfect order 
before Mr. Wood made his unerring 
calculations, that gentleman’s observa- 
tions would have retained some value. 
The stage-coachmen know, that two 
coaches rarely run equally light, and it is 
to be found, that a varying construction 
extends to railway-coaches as well as rail- 
way-engines. At present. Dr. Lardner’s 
experiments are far from conclusive as to 
what retardation belongs to the atmos- 
phere, and what to friction. One very ob- 
vious experiment might have occurred to 
the Doctor. As the resistance of the at- 
mosphere must of course be in propor- 
tion to the superficial front of the train, 
he might have increased and diminished 
this frontage, or, removing the bodies 
from the carriages, he might have re- 
placed them with an equivalent weight 
of iron bars. It is not stated whether 
the experiments were performed in a 
still atmosphere, or with the wind for or 


against. These circumstances would 
make a sensible difference. When a 
really efficient train shall be tried, 1 sus- 
pect the result will be found as startling 
as the effect produced by Mr. Brunei on 
the North Star engine, to the discom- 
fiture of Mr. Wood. 

With regard to the increased width of 
the gauge on the Great Western Railway, 
there can be no doubt that it much di- 
minishes the risk of overturning, by in- 
creasing the base without increasing the 
height; at the same time the power of the 
wind on the train is diminished. And 
supposing that at any future time it be 
considered desirable to increase mate- 
rially the height of the wheels, it will be 
found quite practicable to place the bo- 
dies between the wheels instead of above 
them. The defect of the wide gauge is, 
that the amount of friction of the present 
trains — which afford no compensation 
for irregularity of motion — must be 
greater than that of the narrow gauge. 
Of the advantage of the continuous 
bearing, there can scarcely be a doubt 
in any rational mind. That the timber 
work was of too small a scantling to bear 
the weights rolling over it, is no impu- 
tation of the soundness of principle. 

High praise is due to Mr. Brunei for 
the moral courage he has shown in ven- 
turing upon an untrodden path at the 
dictates of reason unswayed by prescrip- 
tion. But for him, the art of railway- 
making would have remained the same as 
Mr. Stephenson left it at Manchester; for 
all that has been done since is merely 
imitation, varying as little as canals and 
canal-boats. It was to be expected that 
the race of imitators would decry with- 
out mercy or fairness, as has been the 
case with every new plan since the world 
began ; but the change is achieved, and 
the experiment will be fairly tried in 
practice. If successful, a new race of 
imitators will arise, who, in turn, will 
abuse every other innovation after the 
same fashion. It is an easy thing to 
imitate, and the public would be unwise 
to deal harshly with its few original 
minds, even if they chance to err in their 
calculations. Take away the origina- 
tors from amongst us, and farewell our 
pre-eminence as a wealthy nation. 

CoLONUS. 

Jan. 27, 1839. 
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DR. LARDNBR’S OPINIONS ON THE 

RESISTANCE OF THE ATMOSPHERE 

TO RAILWAY TRAINS — GREAT WEST- 
ERN RAILWAY INQUIRY. 

Sir, — Your observations on the Great 
Western Railway Inquiry, and on Dr. 
Lardner’s experiments, in your last 
number, have tempted me to make the 
following remarks : — We Bristolians 
are under some obligations to the learned 
Doctor for having drawn forth our 
energies to prove him completely mis- 
taken. He certainly laboured all in his 
power at the meeting of the British As- 
sociation in this city, to demonstrate that 
the Great Western would never cross 
the Atlantic direct to New York, and he 
now stakes his reputation to prove that no 
steam locomotion can profitably travel 
on our railway (or any other) at the rate 
of forty miles an hour. On the first 
point, at the Liverpool meeting, the 
Doctor confessed himself in error, and, 
on the second, at the next in Birming- 
ham, I have little doubt, Mr. Editor, 
that you will have to report a similar 
change of opinion; since the one he 
holds at present, on the resistance of 
the atmosphere, was, by himself \ in my 
presence and that of a hundred others, 
in the mechanical section at Liverpool, 
treated as unworthy of consideration. 
This new opinion is said to be founded 
on experiment. I therefore beg leave to 
state some counter-experiments to dis- 
prove the assertion that “ the extreme 
mean maximum rate of speed accom- 
plished by the North Star engine on 
the Great Western (the fastest on any 
railway) was 41.15 miles an hour, when 
at full speed, and with a load of only 15 
tons,” this, be it remembered, being the 
supposed limit of velocity occasioned by 
the resistance of the atmosphere. Marshal 
Soult and suite were conveyed from 
Manchester to Liverpool in about 35 
minutes. In Canada it is not uncom- 
mon, when the St. Laurence is frozen 
over, for a car propelled by sails to go 
at the rate of nearly 100 miles per hour, 
not of course before the wind, for that 
would outstrip the propelling power and 
amount to an absurdity — but with the 
wind, “ on the beam,” as the sailors 
say. Many birds will fly at the same 
rate. Where then is this powerful re- 
sistance, or how is it avoided ? In the 
first place, are the laws of fluids in motion 
so accurately known as to be the subject 


of exact calculation? I doubt it, be- 
cause I have never yet seen a good ex- 
planation of the cause of that apparent 
paradox — the attempt to blow off a disc 
of considerable diameter in comparison 
with the pipe (or quill) on which it is 
placed, for, if on this disc a little spirits 
of wine are inflamed, it will be seen that 
a current is produced tending to fix it 
the more firmly on the aperture the 
more violently you blow through the 
tube ; secondly, " how is it to be avoid- 
ed ?” Clearly in the same manner as it is 
reduced in all things intended for rapid 
motion — by shape. The American steam- 
boats, and the Great Western also, will 
pass through still water at the rate of 
15 miles per hour ; in the rarer fluid of 
the atmosphere what may not then be 
expected by attention to shape in railway 
carriages and engines ? By the bye, Mr. 
Editor, there is a simple mode of setting 
the question at rest. The late gale of 
wina at Liverpool and Manchester, on 
the Monday morning, ought, according 
to Dr. Lardner, to have stopped all the 
trains proceeding from the latter place ; 
what effect had it on them ? If you can 
obtain an authentic reply to this query 
you will afford valuable information to 
your readers. 

Yours, respectfully, 

H. A. M. 

Bristol, Jan. 22, 1839. 


GREAT WESTERN RAILWAY INQUIRY 
— MR. WOOD’S EXPERIMENTS. 

In the remarks which we made upon 
the Great Western Railway Inquiry in 
our 8()6th number, we stated that the 
ostensible ground upon which the Com- 
pany discarded Mr. Wood’s experiments, 
was that “ Mr. Brunei had with one 
stroke of a hammer upset all the experi- 
ments upon which Mr. Wood’s report 
was founded.” Mr. Wood’s prompt 
and satisfactory reply to this assertion, 
which we subjoin, shows how easily a 
public meeting may be led away to the 
giving of hasty decisions by the feelings 
of the moment — how " turned by the 
trifle” — the trifliny we should say, of 
Mr. Babbage’s eloquence — how “ tickled 
by a straw” — the experiments "of straw,” 
the magic touch of a Brunei’s hammer ! 

The following is the letter which Mr. 
Wood has addressed to the Great West- 
ern Railway directors ? — 
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44 Gentlemen. — When I undertook the 
task of reporting upon the Great Western 
Railway, knowing the nature of the inquiry, 
I had prepared myself to expect that my 
opinions would be severely scrutinized by 
your engineer, and by the public ; and I 
determined to submit to such criticisms 
with due resignation, come from whatever 
quarter they might. With your body, how- 
ever, it is different ; it is in my opinion im- 
perative upon me to see, which I am sure 
will meet your concurrence, that the con- 
clusions drawn by you from my repor 
should be strictly correct, and those only 
which are warranted by the opinions therein 
expressed, or by the experiments therein 
detailed. 

44 A copy of your report reached me yes- 
terday : generally the conclusions drawn 
from my report, are therein fairly, clearly, 
and impartially stated ; but there is one 
part in which you have been led to an erro- 
neous conclusion, by contrasting with each 
other, entirely dissimilar experiments , and 
which it appears to me, to be due to the 
shareholders, to the public, and to my own 
character, that I should set right, You de- 
tail an experiment, personally witnessed by 
yourselves, with the * North Star Engine,’ 
after being improved by Mr. Brunei; where 
that engine took from Maidenhead and back, 
a train of carriages loaded to 43 tons, an 
average speed of 38 miles an hour, the con- 
sumption of coke being *95 lbs. per ton, 
per mile. This you contrast with a con- 
sumption of 2*75 lbs., as shown by some of 
my experiments. 

44 The consumption of 2*75 lbs. was how- 
ever, derived from an experiment where the 
load was only sixteen tons t which it is quite 
preposterous to contrast with a load of 
forty-three tons. Fortunately we have in 
my report the data afforded for making a 
correct comparison. In Table, page 17, 
you will find a set of experiments, (the 
third,) by the * North Star Engine’ detailed, 
showing a load of 41*61 tons, conveyed at 
the average rate of 38*8 miles an hour, the 
consumption of coke being 1*09 lbs. per ton, 
per mile. Mr. Brunei states the improved 
performance of this engine at 40 tons, taken 
40 miles an hour, with a consumption of 
*9 lbs. per ton, per mile. Comparing these 
experiments with each other, we have the 
following results of the performance of that 
engine, before and after being improved : — 


Load in 
tons. 

Speed in Cokepr. 
Miles pr. ton. pr. 
hour. mile. 

Director’s Experiments. . 

43 

38 

•95 lb. 

Mr. Brunei’s, do 

40 

40 

•90 

Mean ...... 

41-5 

39 

*925 

Mr. Wood’s Experiments 

41*65 

38-8 

1-09 


44 After the above remarkable similarity of 
effect, it is unnecessary for me to say a sin- 
gle word, as to that part of your Report, 
wherein you state 4 that if I had witnessed 
the recent performance of the engines, I 
would unquestionably have changed my 
opinions.’ It would, indeed, have been a 
grievous waste of money, time, and labour, 
if these experiments could have been 4 blown 
to the winds’ by the 4 knocking off the end 
of a pipe.’ The preceding remarkable coin- 
cidence of performance, elicited by different 
experimentalists, and at a different period, 
i3 the strongest possible proof of their value 
and importance. 

44 I beg you will also allow me this oppor- 
tunity of more clearly bringing before you 
and the public au exposition of my opinions 
as regards the atmospheric resistance, which 
your Chairman stated to be 4 too startling to 
be true, or at any rate, to be implicitly re- 
ceived without further investigation.’ The 
experiments on atmospheric resistance were 
brought forward merely to show, that at 
high rates of speed the atmosphere had con- 
siderable influence on the resistance of rail- 
way trains ; ani I expected that I had in 
my Report, (which it was my undoubted in- 
tention to do), clearly explained that no 
standard of the amount of resistance could 
be drawn from the experiments adduced • 
That my opinions on these experiments may 
not be misunderstood, I beg you will allow 
me to quote that portion of the Appendix 
which relates to this subject. After giving 
the formula alluded to in p. 48 of my Re- 
port, I state — 

44 4 In these formula the resistance of the 
atmosphere to railway trains is assumed as 
being proportional to the square of the velo- 
city ; this has not yet, however, been ascer- 
tained by experiment with sufficient accu- 
racy, to bo adopted as the standard of re- 
sistance. The figure, outline, and frontage, 
opposed by railway trains, consisting of a 
different number and description of car- 
riages, are so various, and the circumstances 
affecting the resistances so complicated, that 
until experiments more varied than the pre- 
ceding are made, no fixed standard of re- 
sistance can be safely assumed. For these 
reasons, therefore, I have not at this time 
entered upon calculations founded upon these 
formula, to determine the values of f and 
dy or the relative amount of the friction pro- 
perly so called, and that part of the resist- 
ance which arises from the effect of the at- 
mosphere. 

44 4 It is my intention to pursue the sub- 
ject further, with railway trains composed of 
a different number of carriages, and of all 
the varieties which are used in practice ; and 
it does appear to me, that until experiments 
are made on all the varieties of trains, no 
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practically useful conclusions of the precise 
amount of atmospheric resistance can be 
drawn. These experiments are extremely 
valuable as part of a series, to accomplish 
this object ; their great utility in the present 
inquiry is unquestionable, as corroborating 
to a certain extent the results determined 
by the experiments with the engines ; — viz., 
that at high rates of speed the atmospheric 
iiesistance to railway trains is much greater 
than has been generally supposed/ ” 

“ Nicholas Wood.” 

* Killingworth, Jan. 14, 1839. 


If. soliel’s new experiments on 

LIGHT. 

M. Arago lately read a note addressed to 
the Academy by M. Soliel, jun., the object 
of which was to lay his claim to undoubted 
priority in all that relates to the construction 
of chromatic apparatus, intended to exhibit 
on a large scale the experiments of polarized 
rays of light through crystalline laminse. 
For many years past, those philosophers 
who have paid particular attention to the 
optics of polarization, and among whom ire 
will mention Messrs. Barbinet, Delezenne, 
Pelcet, Pouillet, and Noeremberg, who have 
given their advice to this able artist, who 
has himself introduced many useful modi- 
fications in the arrangement of these expe- 
riments, which are so brilliant, and yet so 
little known. We ourselves can testify to 
the magnificent effects produced by these 
apparatus. 

Last week, notwithstanding the incon- 
venience occasioned by the sun shining very 
dimly, Professor Pouillet exhibited these 
beautiful phenomena to the immense audi- 
ence that is attracted to his coarse of natural 
philosophy. By the aid of this apparatus, 
which is both simple and reasonable in price, 
fifteen hundred persons were enabled to see 
and admire the system of admirable fringes 
produced by the interference of rays, an ex- 
periment attributed to Fresnel, and which is 
but a very happy modification of the co- 
loured rings of that master of all natural 
philosophers. Sir Isaac Newton. 

The instruments of M. Soliel are equally 
adapted to the demonstration of the laws of 
double refraction, and of their identity with 
luminous polarization. By interposing crys- 
talline laminse in the path of rays, polarized 
by tourmaline, it exhibits on a large scale 
the brilliant complementary colours disco- 
vered in this case by M. Arago. This same 
crowd of spectators enjoyed the sight of the 
surprising results shown by crystals with one 
or two axes, which throw on a white screen, 
systems either circular, hyperbolic, or lem- 
sisbates, curves tinted with a thousand co- 


lours, and of a brilliancy which no other 
process can even approach. Thus, all these 
magnificent images, obtained in France by 
Fresnel, Biot, and Arago, and in England 
by Brewster, Herschel, and Airy, are no 
longer cabinet phenomena, but may be ex- 
hibited to the most numerous assemblages. 

We will add, that M. Soliel, jun., is not 
only the first who has made at Paris these 
beautiful apparatus, but he has discovered a 
very curious effect produced by the dilatation 
of carbonate of lead on its optical axes and 
their superb curves. But these are things 
that must be seen to be appreciated, and all 
the descriptions in the world cannot give 
the slightest idea of the dazzling phenomenon 
of polaiized optics. 


OXFORD-STREBT EXPERIMENTAL 
PAVEMENT. 

At a meeting of the Marylebone vestry, 
held on Saturday last, the subject of the 
experimental pavements laid down in Ox- 
ford-street was the subject of discussion. 
It was proposed, that as some of the plans 
tried had already most completely failed, 
they should be removed. " The portion more 
particularly alluded to was that of the Pa- 
risian bitumen, laid down at the commence- 
ment of the experiment at Charles-street, 
The asphaltes altogether appeared to be a 
failure, but the portion next Charles-street 
had attained a most deplorable state of di- 
lapidation ; in fact, it had worked into holes 
at various parts to such an extent, that om- 
nibusses and other vehicles passing over it, 
from the excessive jerking caused, ran the 
risk of snapping their springs, and endan- 
gering the lives of the public.” It also ap- 
peared, that some of the competitors had 
been allowed to repair and renovate their 
pavement. 

It was further stated, “ that the only ex- 
periment, except the * granite paving, that 
would be successful was the wooden blocks. 
It was proposed, therefore, to remove the 
bitumen, and instead of filling up the space 
with Guernsey chippings,to allow the wooden 
blocks to be laid down, so as to give them 
a trial on a more extensive scale. This was, 
however, objected to as a most unfair course 
of proceeding, and it was ultimately agreed 
that the Surveyor should write to the va- 
rious projectors, forbidding any of the expe- 
riments to be touched agam, and also that 
the Committee should take proper steps to 
remedy the evil complained of. — Abridged 
from the Observer . 
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MANUFACTURE OF BLACK INK. 

Nut-galls, sulphate of iron, and gum, are 
the only substances truly useful in the pre- 
paration of ordinary ink ; the other things 
often added merely modify the shade, and 
considerably diminish the cost to the manu- 
facturer upon the great scale. Many of 
these inks contain little gallic acid or tannin, 
and are therefore of inferior quality. To 
make 12 gallons of ink we may take, — 

12 pounds of nutgalls, 

5 pounds of green sulphate of iron, 

5 pounds of gum Senegal, 

12 gallons of water. 

The bruised nutgalls are to be put into a 
cylindrical copper, of a depth equal to its 
diameter, and boiled during three hours, 
with three fourths of the above quantity of 
water, taking care to add fresh water to re- 
place what is lost by evaporation. The de- 
coction is to be emptied into a tub, allowed 
to settle, and the clear liquor being drawn 
off, the lees are to be drained. Some re- 
commend the addition of a little bullock’s 
blood or white of egg, to remove a part of 
the tannin. But this abstraction tends to 
lessen the product, and will seldom be prac- 
tised by the manufacturer intent upon a 
large return for his capital. The gum is to 
be dissolved in a small quantity of hot 
water, and the mucilage, thus formed, being 
filtered, is added to the clear decoction. 
The sulphate of iron must likewise be sepa- 
rately dissolved, and well mixed with the 
above. The colour darkens by degrees, in 
consequence of the peroxidizement of the 
iron, on exposing the ink to the action of the 
air. But ink affords a moi e durable writing 
when used n the pale state, because its par- 
ticles are then finer, and penetrate the paper 
more intimately. When ink consists chiefly 
of tannate of proxide of iron, however black, 
it is merely superficial, and is easily erased 
or effaced. Therefore whenever the liquid 
made by the above prescription has ac- 
quired a moderately deep tint, it should be 
drawn off clear into bottles, and well corked 
up. Some ink-makers allow it to mould a 
a little in the casks before bottling, and sup • 
pose that it will thereby be not so liable to 
become mouldy in the bottles. A few 
bruised cloves, or other aromatic perfume, 
added to ink, is said to prevent the forma- 
tion of mouldiness, which is produced by 
the ova of infusoria animalcules. 1 prefer 
digesting the galls to boiling them. 

The operation may be abridged, by per- 
oxidizing the copperas beforehand, by mode- 
rate calcination in an open vessel ; but, for 
the reasons above assigned, ink made with 
such a sulphate of iron, however agreeable 
to the ignorant, when made to shine with 


gum and sugar, under the name of japan 
ink, is neither the most durable nor the 
most pleasant to write with. 

From the comparatively high price of gall- 
nuts, sumach, logwood, and even oak bark, 
are too frequently substituted, to a consider- 
able degree, in the mannfactnre of ink. 

The ink made by the prescription given 
above, is much more rich and powerful than 
many of the inks commonly sold. To bring 
it to their standard, a half more water may 
safely be added, or even 20 gallons of toler- 
able ink may be made from that weight of 
materials, as I have ascertained. — Dr. (Jre*s 
Dictionarg of Arts and Manufactures . 


LIST OF SCOTCH PATENTS GRANTED BE- 
TWEEN THE 22nd DECEMBER, 1838, AND 

THE 22nd JANUARY, 1839. 

Stephen Geary, of Hamilton- place. New- road, 
Middlesex, architect, for improvements in the pre- 
paration of fuel. Sealed December, 29; four months 
to specify. 

William Brown, of Port Dundas, near Glasgow, 
clerk, iu consequence of a communication from a 
foreigner residing abroad, for a flooring machine for 
planing, reducing to an uniform thickness and 
breadth, and grooving, feathering, or tongueing 
wood used for floors and other purposes. Dec. 29. 

Henry Huntley Mohun, of Regent’s Park, Mid- 
dlesex, M. D., for improvements in apparatus for 
producing light and heat. Dec. 29. 

Joseph Davies, of Nelson-square, Surrey, gentle- 
man, for a composition for protecting wood from 
flame. Jan. 4, 1839. 

William Wainwright Potts, of Burslem, Stafford, 
china and earthenware manufacturer, for certain 
improvements in machines applicable to the print- 
ing, or producing patterns in one or more colours 
or metallic preparations to be transferred to earthen- 
ware, porcelain, china, glass, metal, wood, cloth, 
paper, papier machie, bone, slate, marble, and other 
suitable substances. 

William Gossage, of Stoke Prior, Worcester, manu- 
facturing chemist, for certain improvements in 
manufacturing iron. Jan. 12. 

Joseph Fraser, of Halifax, York, railway contrac- 
tor, for certain improvements in the apparatus of 
machinery to be employed as centerings or support, 
ers in the construction of bridges and arches, and in 
tunnels or other mining operations. Jan. 14. 

John Fowler, of Birmingham, gentleman, for cer- 
tain improvements in preparing or manufacturing 
sulphuric acid. Jan. 14. 

Richard Thomas Beck, of Little Stonham, Suffolk, 
gentleman, in consequence of a communication from 
a foreigner residing abroad, for new or improved ap- 
paratus or mechanism tor obtaining power and mo- 
tion, to be used as a mechanical agent generally, 
which he Intends to denominate “Rotw Vivuj.’’* 
Jan. 14. 

William Brindley, of Birmingham, paper tray 
manufacturer, for certain improved arrangements 
in the construction of screw presses. January 17. 

John Small, of Old Jewry, London, merchant, in 
consequence of a communication from a certain 
foreigner residing abroad, for improvements in the 
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manufacture of thread, or yarn, and paper, by the 
application of certain fibrous materials not hitherto 
so employed. Jan. 21. 

John Thomas Betts, of Smithfield Bars, London, 
rectifier, in consequence of a communication from 
a certain foreigner residing abroad, for improve- 
ments in the process of preparing spirituous liquors 
in the making of brandy. Jan. 21. 

Benjamin Ledger Shaw, of Honley, near Hud- 
dersfield, York, clothier, for improvements in pre- 
paring wool for and in the manufacture of woollen 
cloth, parts of which improvements are applicable 
to the weaving of other fabrics. Jan. 21. 

John Chanter, of Earl-street, Blackfriars, Middle- 
sex, Esq., and Peter Borrle, of Dundee, engineer, 
for improvements applicable to steam boilers. Ja- 
nuary 21. 


NOTKS AND NOTICES. 

Sir James Anderson's Steam Carriage . — We un- 
derstand from a letter which appeared in the 
Morning Herald last week, from Mr. Shaw, the 
Secretary, in answer to the complaint of a disap- 
pointed Shareholder, in the “ Steam Carriage and 
Waggon Company,” that Sir James intends to be in 
London with his Steam Carriage, at the time of the 
meeting of Parliament this month. 

Joyce's and Amott's Stoves . — On Sunday last at 
the parish church of Downham, Norfolk, about the 
middle of the service, a child fell down, (as it was 
supposed) in a fit, and was carried out ; soon after, 
several children who were sitting at the chancel 
felt themselves compelled to leave the church ; and 
toward the latter part of the service a lady fainted, 
and was immediately followed by several others, 
who were compelled to be carried home. In all 
about twenty persons felt the serious effects of some 
umvholeseme gas, generated by the stoves placed in 
the church for the purpose of warming it. There 
are two of Harper and Joyce’s stoves, and one of 
Dr. Amott’s, employed. — Patriot. 

New Method of Cleaning Glass . — Reduce to very 
fine powder a piece of indigo, moisten a rag, apply it 
to the powder, and smear the glass with it. Wipe it 
well with a dry cloth. Very fine sifted ashes ap- 
lied in the same manner, by a rag dipped in 
randy or spirits of wine, will answer well; but 
Spanish white ought to be rejected, as it is apt to 
take the polish off the glass.— Journal de bon . 
Uc. et Prat. 

Improved Crayons for Drawing on Glass . — Take 
equal quantities of asphaltum and yellow wax, and 
melt them together. Add lampblack, sufficient to 
give the mixture the requisite colour, aud stir it well, 
and pour it in moulds for Crayons. The glass 
should be well wiped with leather, and in drawing, 
care must be taken not to soil the glass with the 
fingers. It is sometimes difficult to trim the 
Crayons with a common knife, for if too sharp, it 
cuts in too much, and if too dull, it cannot make a 
fine point; but if the edge be bevelled, like scissors, 
and very sharp, the point may easily be rendered 
very fine. — Rec. de la Soc. Poly. 

Wivell's Fire Escape .— On Wednesday, the 23rd 
ult., at one o’clock, Mr. Wivell explained the ap- 
plication of his machine at the Guildhall, Bath, (the 
use of which was granted by the Mayor,) to a 
considerable number of individuals who were pre- 
sent. The various operations were highly ap- 


8 lauded, and so much pleased was Lord James 
I’Brien, that not content with bestowing barren 
praise upon the inventor, he generously ordered one 
of the largest sort, with all its apparatus, complete, 
at the cost of Fifty Pounds, for the use of his fel- 
low-citizens in the event of a fire — an act, for which, 
his Lordship is entitled to the public thanks. 

Kollman's Patent Railway . — A model of this in- 
vention has for some time been exhibited at No. 
6, Carlisle-street, Soho. The objects proposed 
to be effected, are safety, facility in ascending in- 
clines, and turning curves. Mr. Kollman attends 
in Carlisle-street, three days a-week, for the pur- 
pose of exhibiting his models and engine, the latter 
of which has been beautifully manufactured at an 
expense of dS 300, and is on the scale of one and a 
half inch to a foot. It is worked by steam, and per- 
forms various and speedy evolutions upon a model- 
rail way, formed in the shape of the figure 8, 
“ which demonstrates practically , (says the Mining 
Journal , sedquere ,) its capability of moving round 
a circle of fourteen feet radius, besides its wonderful 
power of ascending a hill of one mile in 14 accli- 
vity. This revolution is effected by an additional 
fore-wheel on either side, of smaller diameter, and 
concentric with the large driving-wheel, the tire of 
which is roughened to give it the necessary hold on 
the surface of the rail, which is elevated at the com- 
mencement of the acclivity, so as for the smaller 
wheel to act upon it ; being also just sufficiently 
elevated to raise the larger wheel from the line of 
rail on which it previously acted. To prevent the 
possibility of the engine being diverted from its 
course, there is a centre-rail with two horizontal 
wheels in front of the engine, which acts as a pole 
to a carriage, and makes its direction completely 
subservient to the middle or centre rail, the out- 
ward wheels running upon a plain and un confined 
surface of iron. 

Wind and Steam-Navigation .— ThelFrench govern- 
ment steamer, Veloce t according "to the French 
papers, has been fitted out on a new principle for 
working the vessel, with either sails or 4 steam, and 
is now on her voyage from Rochefort to Mexico, 
for the pupose of testing this important invention. 
When ; fallen in with, of late, by a Spanish' ship y 
north lat. 40., long. W. of Paris, 14., the captain 
reported that her rate of sailing under top .sailg, 
studding-sails and royals, had been for two daya 
and a half upwards of eleven knots an hour. The 
papers do not give any particulars of the 'pjan 
adopted. 

Steam Carriage Tram-Roads . — It is said to be 
in agitation to revive the plan for establishing 
tram-roads by the side of of turnpike-roads to com- 
pete with railroads. 

Steam-boat night steering signals . — At the So- 
ciety of Arts last week a silver medal was 
awarded to Mr. Jennings, for his invention of night 
signals for steamers, to intimate to the steersman 
in what direction to vary the helm. The plan con- 
sisted of three differently coloured lamps, fixed on 
a horizontal rod attached to a swivel which the 
man on the paddle-box varies in position relative 
to the steersman’s eye, and thus conveying to him 
the requisite orders. 

French Waterworks.— The Municipal Council of 
Versailles has voted a sum of 400,000 francs 
(16,000/.), and applied to government for a grant of 
1,500,000 francs (60,000/.), for the purpose of enabl- 
ing the town to be supplied with an additional 
quantity of water, by taking advantage of the works 
recently finished at Bezons, a little above Marly.— 
Galignani f 8 Messenger. 
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LONDON FIRES IN 1638. 

“ The pile decreas’d that lately seemed so high, 

And sheets of smoke roll’d upward to the sky : 

As humid vapours from a marshy hog, 

Rise by degrees, condensing into fog, 

That intercept the sun’s enliv’ning ray, 

And with a cloud infect the cheerful day. 

The sooty ashes, wafted by the air, 

Whirl round and thicken in a body there.” 

Dry den 1 8 Ovid, 


Sir, — The year revolves, and again 
brings round the period at which I have 
undertaken to record one class of the 
calamities of which London’s fair city, 
and its environs, have been the site. 
The inauspicious opening of the year 
eighteen hundred and thirty-eight will 
long be remembered for the appalling 
number, and the serious extent of its 
conflagrations, both at home and abroad. 
The year had scarcely set in, which it 
did with a severe frost, than fires began 
to blaze around us in every direction, 
with a frequency that has never been 
surpassed within the memory of man. 
Among the other casualties of this pe- 
riod, the Royal Exchange, “ one of the 
greatest glories and ornaments of Lon- 
don,” fell a victim to the flames ; at the 
same time, information reached us of 
the misfortunes of our continental neigh- 
bours. “ Three notable fires” says Mr. 
Leigh Hunt, “ have lately taken place in 


difife rent parts of Europe, as if on pur- 
pose to contradict the freezingness of the 
weather, and scorch old Winter’s beard, 
— one at the Imperial Palace in St. Pe- 
terburgh, another at the Italian Opera 
House in Paris, and the third at the 
Royal Exchange in London. It has been 
well observed by a French paper, that 
the buildings were characteristic of the 
different nations, — the Palace of Russia, 
despotism ; the Theatre, of French love 
of the fine arts ; the Exchange, of Eng- 
lish commerce.”* 

The result of this year’s record is to 
show, that the metropolitan alarms of 
fire have amounted to the astounding 
number of seven hundred and fifty-five, 
as set forth in the following table : to 
which I have added the average of the 
five years’ experience of the London 
Fire Establishment, so that the differ- 
ence may be at once perceived : 


MONTHS. 

Number 

of 

Fires. 

Number of 
Fatal 
Fires. 

Number of 
Lives 
Lost. 

Alarms 

from 

Chimneys 
on Fire. 

False 

Alarms. 

Average of 
last 

Five Yew 

January 

63 

1 

1 

11 

10 

41 

February 

44 

1 

5 

8 

9 

38 

March 

49 

0 

0 

15 

8 

44 

April 

37 

1 

4 

8 

6 

35 

May 

45 

0 

0 

9 

4 

45 

June 

47 

1 

2 

10 

7 

40 

July 

34 

0 

0 

5 

. 6 

44 

August 

50 

0 

0 

5 

4 

43 

September 

50 

2 

2 

7 

4 

39 

October 

54 

1 

1 

12 

10 

38 

November 

50 

2 

3 

6 

6 

42 

December 

45 

2 

3 

11 

6 

47 

Total 

568 

11 

i 

21 

107 

80 

496 


The number of fires wherein the premises were totally destroyed is S3 

Very seriously damaged. 152 

Slightly damaged 383 


368 


* Monthly Repository, No. 386, for February, 1888. 
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Brought forward . 5fig 

Alarms which proved to be occasioned by chimneys on fire 107 

False alarms, originating in error or design 80 

Making the total number of calls 755 


The number of instances in which Insurances had been effected on the building 


and content*, was lfil 

On the building only 50 

On the content 8 only 128 

Neither Insured 220 


The foregoing list is exclusive of a 
very large number of fires in chimnies 
—many of them exceedingly trouble- 
some, and some highly dangerous — 
which have been attended by the men 
and engines of the London Fire Estab- 
lishment. Those mentioned in the table 
(107) were supposed to be serious fires, 
and caused a general turn-out of the 
force. The number of false alarms last 
year, was somewhat below the usual 
average ; they were of the usual varied 
character — the greater number origin- 
ating in error, and some few in design. 
The kindling of bonfires, and burning of 
refuse matters in the open air, the escape 
of large quantities of smoke or steam, 
unusual appearances of light from gas- 
works, kilns, &c., are continually giving 
rise to groundless alarms of fire. 

At a quarter after eleven o’clock at 
night on the 13th of September, a bril- 
liant appearance of the Aurora Borealis 
caused a turn-out of the firemen. 

The annual return of this singular 
phenomenon on the 13th of November, 
produced similar results. Upon this oc- 
casion, one of the most splendid speci- 
mens of the “ Falling Stars,” and other 
meteoric phenomena, that have ever been 
witnessed by the inhabitants of London, 
was observed at an early hour, and at- 
tracted considerable curiosity. For some 
time the appearance resembled that of 
an alarming conflagration : several Fire- 
Brigade engines were turned out, and 
for upwards of two hours were travers- 
ing the metropolis in quest of the sup- 
posed fire. The engine from the King- 
street station proceeded as far as Hamp- 
stead, before the error was detected; 
while others from the stations in Baker- 
street, Welk-street, Crown-street, Hol- 
born, Jeffery-square and Wellclose- 
equare, went to Kilburn, Ealing, Staint 
John’s-wood, Holloway, and other places. 


568 

The men belonging to the Society for the 
Protection of Life from Fire, with their 
cumbersome “ fire-escapes,” were run- 
ning in various directions, as were also 
parties of the Metropolitan Police.— 
During the progress of this meteoric 
phenomenon the atmosphere was re- 
markably clear, and the stars shone with 
unusual brightness ; the air was rather 
frosty, with a sharp breeze from the east. 
It began a quarter before two, and the 
first object that attracted the attention 
of observers was, several stars of an or- 
dinary size, shooting from their original 
spots, and falling apparently to the earth, 
when it seemed as if they exploded, for 
immediately afterwards the horizon was 
brilliantly illuminated by a vivid light ; 
this, within ten minutes, disappeared, 
but another light of a most splendid 
description rose from the same quarter, 
and gradually expanded over the whole 
hemisphere. At intervals immense mases 
of crimson vapour appeared, intermin- 
gled with branches of silvery corrusca- 
tions, which at times formed a rich and 
variegated canopy, covering the entire 
expanse from the east to the western 
hemisphere, presenting a most gorgeous 
spectacle. I was called up on this oc- 
casion soon after four o’clock, at which 
time the appearance, as seen from a nar- 
row street, looking northward, so closely 
resembled a tremendous conflagration, 
that any one might well have been mis- 
taken. On reaching an open spot, how- 
ever, from whence a distinct view of the 
horizon could be obtained, the character 
of the phenomenon was at once appa- 
rent. It then consisted of two distinct 
rays of brilliant crimson light, rising 
divergently from the north. Soon after 
four, the phenomenon became more faint, 
but the bright columns of light radiating 
from it, retained their splendour till 
hlf-past four , when it entirely disap- 
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peared, vanishing at last with consider- 
able rapidity.* 

The time when this phenomenon has 
been observed during the last six or 
aeven years, has been in the interval ex- 
tending from the 12th to the 16th of No- 
vember. The same phenomena has been 
observed, at precisely the same time, in 
Germanv, Russia, Australia, and Ame- 
rica, ana has created similar consterna- 
tion and alarm, notwithstanding the 
periodical return of these singular ap- 
pearances are now so well understood. 

It happens on this, as on most former 
occasions, that the instances in which 
the premises have been completely burn- 
ed down, are by no means the most se- 
rious fires. With some few exceptions, 
which will be noticed in detail, the “total 
losses” have consisted principally of 
buildings of a very unimportant charac- 
ter ; in many cases small old buildings, 
and for the most part composed of tim- 
ber. Upon twenty -one occasions the 
buildings were very small, and so com- 
pletely on fire before it was discovered, 
that they were wholly enveloped in 
'flames before any assistance coula possi- 
bly reach the spot. In the three follow- 
ing cases, the buildings were filled with 
euch highly inflammable materials, as to 
defy all attempts to extinguish the fire. 
The first of these broke out about half- 
past three o’clock on Friday morning, 
"February the 9th, in an extensive range 
of timber buildings belonging to Mr. 
Edgington, in the Old Kent-road, occu- 

ied as a tarpauling manufactory. There 

eing at the time a very high wind blow- 
ing from the southwest, the flames 
Speedily communicated to several ad- 
joining buildings, one of which was the 
Coach-manufactory of Mr. Ward ; an- 
other a house in which Mr. Lyon carried 
on the business of paper-staining ; these 
together with the house of Mr. Richard- 
son, and the stabling of Mr. Wellan, 
were, with nearly the whole of their con- 
tents, totally consumed in less than an 
hour. It was altogether impossible to 
control the raging of the flames, in 
consequence of the immense quantity of 
pitch, tar, and rosin, deposited in the 
premises, and which on becoming ignit- 
ed, gave to the conflagration a fearful 

* For a highly interesting description of these ap- 
pearances, as seen at Richmond, vide page 152 of the 
present volume. 


ascendancy. These buildings were all in 
immediate connexion, and entirely com- 
posed of timber; upwards of an hour and 
a-quarter elapsed, before a drop of water 
could be obtained to supply any one of the 
numerous engines that were waiting the 
arrival of this necessary element. This 
conflagration was visible at a great dis- 
tance in every direction, and presented 
one Of the most appalling sights that 
has occurred for a great length of time : 
far exceeding even those of the Royal 
Exchange and Fenning’s Wharf. 

The next fire was that of Sir Charles 
Price’s Turpentine Distillery, Mill Wall, 
Poplar, which was burned down on Mon- 
day afternoon. May 14th, from the boil- 
ing over of a copper of the inflammable 
material there manufactured. This was 
the most extensive establishment of the 
kind in the metropolis, and occupied 
seven or eight acres of ground. On the 
arrival of the firemen and engines, they 
found the Distillery (a building upwards 
of seventy feet long by fifty wide) en- 
veloped in one vivid sheet of flame. It 
contained six boilers, all of which were 
full ; also four large stills, which were 
filled with liquor ready to be worked 
off ; on the stage of the Distillery were 
two hundred and fifty barrels of turpen- 
tine, ready to be removed to the store- 
houses. Notwithstanding the presence 
of ten engines, besides the two power- 
ful floating engines of the London Fire 
Establishment, and a plentiful supply of 
water being afforded by the proximity 
of the City Canal, all efforts to preserve 
any portion of this building was unavail- 
ing. With the stock in the yard, how- 
ever, the firemen were more successful. 

At a quarter before nine o’clock in 
the evening of Wednesday October 10, 
a fire broke out in the wadding manu- 
factory of Mr. Yorke, situated in Nor- 
folk-place, Shoreditch; from the nature 
of its contents, it instantly ignited 
from top to bottom, and the whole was 
rapidly destroyed. This building was 
in the midst of surrounding premises, 
which at first appeared doomed to a 
similar fate, but the prompt arrival and 
energetic efforts of tne firemen, effected 
their preservation. Seven of the total 
losses were at such remote distances 
from the metropolis, as to preclude the 
possibility of the London firemen reach- 
ing the scene of destruction time enough 
to render much useful aid towards pre- 
t 2 
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serving the building in which the fire 
had originated; they have, however, 
often succeeded in saving adjacent pre- 
mises, which, but for their exertions, 
would have been included in the gene- 
ral devastation. These fires were as 
follows : — February 22nd, eight o’clock 
P.M. at the Snuff Mills of Messrs. 
Taddy, Attfield and Company, Morden, 
Surrey, nine miles from the nearest 
London engine station. Three engines 
started off, with four horses each, and 
arrived at the fire time enough to arrest 
its progress in the dwelling-house, but 
the manufactory was wholly consumed. 
The fire originated in the drving stove. 
On the following morning, at five o’clock, 
a fire broke out in the house of Mr. 
Davies, tinman, Camberwell Green, 
which, with the adjoining one of Mr. 
Bedwell, tobacconist (both small build- 
ings) were consumed before any assist- 
ance could be rendered, the distance 
being three miles. April 3rd, at two 
o’clock in the morning, a fire broke out 
in the loft of Mr. Bailey, sailmaker. 
Heath-street, Barking, Essex, eight miles 
from town. The sail-loft was destroyed, 
and the fire communicated to three other 
premises, but by the intrepid exertions 
of the Royal Exchange Assurance Com- 
pany’s resident Engineer, and the arrival 
of a party of the London Brigade, with 
two engines from town, the fire was 
happily arrested in its course. July 25, 
about a quarter before eight at night, a 
tremendous fire broke out in the ex- 
tensive premises of Messrs Gordon, 
Brothers, and Co., shipbuilders, &c. 
Grove-street, Deptford, adjoining her 
Majesty’s Victualling and Dock-yards. 
This establishment was one of the most 
extensive in Deptford, comprising ware- 
houses, timber-house, workshops, and 
various covered buildings, occupying 
upwards of an acre of ground. When 
the fire was first discoverd, it was raging 
in a counting-house belonging to the 
Iron Steam-boat Company, from whence 
the flames rapidly communicated to the 
buildings on either side. With the ex- 
ception of the warehouses, the rest of 
the buildings were constructed princi- 
pally of wood, the breakings up of old 
ships. Within half an hour after ifs 
commencement, the conflagration had 
extended to the warehouses where the 
mouldings for vessels were manufac- 
tured, and although there were strong 
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party-walls between them, they one by 
one took fire. The devouring element, 
notwithstanding the pulling down and 
cutting through roofs to prevent com- 
munication, proceded with frightful ra- 
pidity, so that the whole of the pre- 
mises fell a sacrifice to its ravages. En- 
gines from Greenwich, Deptford, the 
Victualling Office, and those of the 
Fire Brigade from town (distant three 
miles) were brought up with most 
praiseworthy speed, but unfortunately 
the absence of water rendered them al- 
together useless : when there no longer 
remained a possibility of saving any 
portion of the premises, a supply of 
water was obtained. The heat of the 
burning mass was so intense as to defy 
a near approach, and several houses on 
the opposite side of Grove-street, occu- 
pied by tradesmen and working people> 
were set on fire and seriously injured ; 
but, by dint of great exertions on the 
part of the firemen, they were saved 
from total destruction. 

On the 3rd of September, Croydon 
was the scene of a conflagration, which 
occasioned considerable destruction of 
property. This fire broke out in the 
workshops of Mr. Ingram, carpenter, 
&c., but how it originated is not known. 
The flames extended right and left with 
extraordinary rapidity, communicating 
to the Printing-offices of Mr. Langford, 
the warehouse of Mr. Corker, currier, 
the workshop of Mr. Restell, watch- 
maker, and some other buildings. The 
dwelling-house of Mr. Langford wae 
pulled down to cut off the communica- 
tion of the fire in that direction, but his 
printing-office was wholly consumed. 
The military from Croydon Barracks 
with their engine, were soon on the spot, 
but a great scarcity of water paralysed 
their efforts. This fire was discovered 
soon after eight o’clock in the evening, 
and before eleven a party of the London 
Fire Brigade, with an engine, reached 
the scene of danger, and rendered most 
effectual aid in finally supressing the 
flames. 

On Monday evening, October 22, 
soon after six o’clock, the retired vil- 
lage of Harrow-on-the-Hill was thrown 
into the greatest consternation by the 
bursting forth of flames from the resi- 
dence of the Rev. C. Wordsworth, 
Head Master of Harrow School. The 
parish engine, and the private engine of 
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the Rev. H. Drury, were immediately 
put in requisition, but with so little 
effect that expresses were sent off for 
farther assistance, and in less than two 
hours a couple of engines, with a strong 
force of the London firemen were on the 
spot, but the extreme difficulty of ob- 
taining water, again materially circum- 
scribed their’ usefulness. The extraor- 
dinary exertions of Mr. Greenhill of 
Roxheth, and hi9 labourers, with that 
gentleman’s private engine, contributed 
most eminently to check the speed of 
the fire ; the preservation of Mr. Bowen’s 
premises is ascribed solely to the well- 
directed efforts of this gallant band. 
The distance of the West-end Engine- 
stations from the London Fire establish- 
ments is eleven miles. 

November 25th. Sunday morning, 
about half past four o’clock, Ray House, 
Woodford-bridge, the residence of T. 
Lewis, Esq. was destroyed by fire. It 
was at the time under repair, and there 
is every reason to believe that the acci- 
dent is attributable to carelessness on 
the part of some of the workmen employ- 
ed on the premises. Although the dis- 
tance is eight miles from the nearest 
station, the Brigade were on the spot 
time enough to effect the preservation of 
the offices adjoining ; the dwelling itself 
was too far gone to afford any chance 
of preserving it. 

The only remaining fires character- 
ised as “ total losses,” are the memora- 
ble conflagration of the Royal Exchange 
on the loth of January, and that in 
Paper Buildings, Temple, on the 6th of 
March, both of them too important in 
their character and consequences to be 
briefly passed by. “ We doubt,” says 
a writer in the Monthly Repository for 
February, “ if the Royal Exchange is 
not the very last public building which 
any one would have expected to be de- 
stroyed by fire.” It has, however, 
again fallen before the mighty foe. 
Soon after ten o’clock on the never-to- 
be-forgotten night of Wednesday, Janu- 
ary the 10th, a fire was discovered to 
be raging in Lloyd’s Coffee-room) at 
the north-east corner of the edifice. On 
the first discovery of the fire, consider- 
able difficulty was experienced in ob- 
taining access to the building; the 
flames appeared to have got to a very 
great head before the discovery was 
made, and it was very soon predicted 
by those persons acquainted with the 


building, that the whole of it would be 
destroyed, and this foreboding was too 
correctly realised. From the intense 
frost that prevailed, some difficulty 
arose in obtaining water, but afterwards 
an abundant supply was afforded. I 
was on the spot from eleven o'clock till 
nearly six the following morning, and 
having assisted to raise the ladders, was 
one of the first to enter the south gal- 
lery from the balcony in the quadrangle, 
where a most gallant effort was made to 
cut off the fire in that direction; the 
branches of three engines being got up 
into the passage, and their powerful 
jets directed point blank upon the ad- 
vancing flames, but unfortunately with 
no apparent effect. A similar attempt 
was at the same time made in the north 
gallery ; the whole body of fire be- 
ing then confined to the west side of 
the building ; but the building was so 
intimately connected together with one 
continuous roof, and with so many nar- 
row intricate passages, that the firemen 
were completely surrounded and en- 
veloped with fire before they were con- 
scious of their danger, and they did not 
yield until completely beaten from their 
respective positions by the flames ad- 
vancing above their heads, beneath their 
feet, and on either side of them. Strenu* 
ous efforts were also making to en- 
deavour to save the shops which sur- 
rounded the edifice on the north, west, 
and south sides, but without success; 
the exertions of the firemen on behalf 
of Mr. Betts’s Musical Instrument ware- 
house, under the north piazza, which 
fell one of the earliest victims to the 
flames, gave rise to the following Jen 
d’ esprit which appeared in Bentley's 
Miscellany for February : — 

** The men of Braidwood’s Fire Brigade, 
Tn water to their middles, 

With skill and great precision play’d 
On Arthur Betts’s Fiddles,” 

It was a touching circumstance, that at 
twelve o’clock, when the flames had 
reached the north-west angle of the 
building, and were rapidly advancing 
towards the tower, the chimes struck 
up the air of 

There’s nae luck about the house 
While ourguid man’s awa.*” 


* The “ guid man,”—that is to say, the keeper 
of the key, for want of which entrance was de- 
layed, and the fire gained a considerable head, was 
gone to Greenwich. 


Digitized by i^.ooQle 



LONDON FIRES IN 1838. 


811 


By this time (twelve o’clock) the whole 
of the long range of offices belonging 
to the Royal Exchange Assurance Com- 
pany, Lloyd’s establishment, the coffee 
room, the captains’ room, and the 
offices of the underwriters, presented 
one body of flame, which shot up to a 

g reat height, illuminating the Bank, 
t. Bartholemew’s, St. Michael’s, and 
St. Mary Woolnoth’s churches. At 
one o’clock the north and west sides of 
the Exchange were consumed, and the 
fire was rapidly approaching the clock- 
tower. The efforts of the firemen ap- 
peared hitherto not to have had the 
least effect ; the flames continued to 
extend rapidly over the building, al- 
though upwards of twenty engines were 
in full work. 

As it was pretty evident that if the 
fire passed into Sweeting’s-alley, it 
would be difficult to say how far its 
ravages might not extend, this point 
now became one of vital importance ; 
accordingly, by Mr. Braidwood’s direc- 
tion, eight powerful engines were con- 
centrated upon the eastern side of the 
building, and by keeping up a conti- 
nuous torrent of water, happily suc- 
ceeded in saving the shops in Sweet- 
ing’s-alley, and effectually stayed the 
progress of the flames in that direction. 
At five o’clock the fire was still raging, 
but all apprehension of danger to the 
surrounding buildings was at an end. 

During the fire, the bridges over the 
Thames were crowded with people, and 
the flames were distinctly visible at 
Windsor Castle, a distance of 24 miles 
from Cornhill. An Essex farmer states, 
that the fire was seen atThoydon Mount, 
near Epping, 18 miles from London. 
On the high lands of Surrey, within 20 
miles of the metropolis, the progress of 
the conflagration was observed by the 
astonished country people, who watched 
the destruction of the tower, when the 
flames ascended that part of the edifice. 
The calamity is supposed to have arisen 
in the stoppage and over-heating of one 
of the flues connected with the kitchen 
of Lloyd’s coffee-house. This depart- 
ment was separated from the rest of the 
building by a thick, but old boarding, 
which, indeed, formed the only partition 
between the several offices on the first 
floor. To this want of a party-wall may 
be traced the speedy ignition of the 
premises on nil aides, a circumstance 


which, with a north-east wind, would 
have been almost impossible had such a 
barrier existed. It seems exceedingly 
strange, that although nobody was allow- 
ed to have fire or candle in the building 
after a certain hour, and a surveyor 
went round every evening to see that 
this regulation was not violated, no per- 
son was allowed to remain within the 
building all night to guard it against 
intruders. 

About five o’clock, Tuesday morning, 
March 6, one of the most destructive 
fires which has ever occurred in the 
Temple, broke out in the chambers of 
Mr. Maule, Queen’s Counsel, and M.P. 
for Carlow. As soon as the alarm of 
fire was given, the watchmen got out the 
two engines belonging to the Inner Tem- 
ple, but they were found to be in a very 
indifferent state; after a considerable 
lapse of time messengers were dispatched 
to procure more efficient aid, and the 
engines from the various stations of the 
London Fire Establishment arrived in 
quick succession. On reaching the spot 
the firemen found the fire had gained 
too much ground to be stopped in the 
first building — in fact, the second was 
already on fire : in addition to the disad- 
vantages of a late call , they had to con- 
tend with a great deficiency of water, oc- 
casioned by the circumstance of some 
of the adjacent mains being at the time 
under repair. Unfortunately it was 
low water, so that a supply could not 
be drawn from the Thames. Before 
seven o’clock, however, a tolerable sup- 
ply of water was obtained, and sixteen 
powerful engines di scharged their streams 
on the burning mass. The new and 
owerful floating fire-engine having been 
rought up from its station at South- 
wark-bridge, it was manned by ninety 
auxiliaries, and upwards of 800 feet of 
leather hose united, by means of whidi 
a copious jet of water was directed on 
the various points subjected to the action 
of the fire, with the best effect; the 
flames being completely beaten in the 
third building to which they had ex- 
tended. The chambers of 36 parties 
were destroyed, and the loss of property, 
both insured and uninsured was very 
considerable ; but by far, the heaviest 
losswas the destruction of books, papers, 
deeds, documents and legal instruments 
iff the greatest importances, of very many 
of which no duplicate copy existed. 

t 4 
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This fire completes the list of total 
losses, and such a list as has hardly ever 
before occurred. 

At each of the following fires very 
serious damage was sustained, and al- 
though the firemen were eventually 
triumphant, it was only by dint of most 
extraordinary efforts that the flames were 
vanquished : — January 25, 5 p.m. Mr. 
Bowe, furrier, 3, Little Carter-lane, 
Doctor’s Commons, upper part of build- 
ing and back workshops destroyed ; ten 
other buildings more or less damaged. 
February 6, 5j a.m., Mr. R. Flack, 
licensed victualler (sign of the Brown 
Bear), Lemon-street, Goodman’s Fields; 
building and contents nearly destroyed, 
and two adjoining buildings damaged. 
March 8, 4$ a.m., Mr. J. Murfitt, mili- 
tary ornament maker, 26, Porter-street, 
Newport Market ; second floor, attics 
and roof burned off and three other 
buildings damaged. Sept. 15, if a.m., 
Mr. Thompson, boat-builder, Rother- 
hithe ; part of a ware-room, &c., burned 
down. Sept. 16, 1 a.m., Messrs. Gale 
and Son, Love-lane, Shadwell; paint 
warehouse and oil cellars destroyed ; rope 
ground and four other buildings se- 
riously damaged. Sept. 27, 8j p m., Mr. 
Edwards, carpenter and builder, Bennet- 
street, Stamford-street ; back workshops 
and front dwelling-house nearly destroy- 
ed ; three other premises damaged. Sept. 
28, J a.m., Mr. G. Collard, tinman, 33 
Wych-street, Strand ; house burned all 
through, and great part of the roof off ; 
two other buildings damaged. October 
p, 9 p.m., Mr. White, stable-keeper. 


Apothecaries 1 

Bagnios 3 

Bakers 9 

Booksellers, Stationers, &c 9 

Beer-shops, retail 7 

Boat and Barge-builders 1 

Brewers 3 

Brokers, &c 6 

Builders 3 

Cabinet-makers 9 

Carpenters, &c 21 

Cement Works 2 

Charcoal and Coke, dealers in 4 

Cheesemongers 5 

Chemists and Druggists 4 

Coffee-roasters 1 

Coffee-shops, &c 3 

Colour- makers 2 

Confectioners 2 

Carried forward 95 


White Hart Mews, London-wall ; hay- 
loft and roof burned ; three other build- 
ings slightly damaged. October 29, 
Ilf p.m., Mr. Llewellyn, cheesemonger, 
&c., 24, Liquorpond-street ; nearly de- 
stroyed, ana four other buildings da- 
maged. December 1, 7f a.m., Messrs. 
Foster and Smith, rice and oil mills, 
Shad-Thames, Dock-head ; rice mill and 
aboutthree-fourthsof an oil mill and ware- 
house adjoining, destroyed. Dec. 20, 
8j p.m.. Messrs. Bowman and Co., sugar 
refiners, Duncan- street, Whitechapel; 
about two-thirds of the Russia-house 
destroyed ; machinery saved ; five other 
buildings seriously damaged. Dec. 28, 
11 p.m., Mrs. Waters, coffee-house 
keeper. High-street, Shoreditch ; this 
house nearly destroyed, and three ad- 
joining ones damaged. At all these, and 
several other fires, the firemen have had 
to encounter much difficulty, from a 
late call, deficiency of water, or the in- 
flammable nature of the building or 
contents; and the termination of each 
fire is highly creditable to their unwearied 
skill and perseverance. During the past 
year, nearly 800 buildings have been 
damaged by fire, in or near the metro- 
polis. 

The following list exhibits the occu- 
pation of the premises wherein the fore- 
oing fires have occurred, care having 
een taken to discriminate between fires 
originating in that portion of the build- 
ing occupied in trade or manufacture, 
and those that have happened in, and 
damaged dwelling houses only. 


Brought forward 95 

Cornchandlers 1 

Coopers 3 

Drapers, &c 15 

Distillers 1 

Dry salters 1 

Dyers 1 

Eating-house Keepers 6 

Feather Merchants 2 

Fire-preventive Company (!) 1 

Fire- work makers 1 

Flax-dressers 1 

Founders 6 

Furriers and Skin- dyers 2 

Gas-works 4 

Granaries 2 

Grocers 5 

Hat-makers 2 

Horse-hair Merchants 1 

Carried forward ....... .. 150 
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Brought forward 150 

Hotels, Taverns, &c 7 

Japanners 2 

Lodging-houses 37 

Laundries 1 

Lucifer Match-makers 8 

Manganese Manufacturer . . 1 

Marine Stores, dealers in 5 

Mills (Steam) 1 

Oil and Colourmen (not manufacturers) 7 

Private dwellings 179 

Painter and Glaziers 1 

Painted-baize manufactory. 1 

Pawnbrokers 1 

Pipe-makers 3 

Printing-ink Manufactory 1 

Printers, copper-plate 2 

Printers and Engravers 6 

Pork-butchers 2 

Public Buildings 3 

Rag Merchants 2 

Rope- makers 1 

Sale Shops and Offices 38 

Sail-makers 1 

Saltpetre refiners 1 

Saw-mills 2 

Stables 13 

Carried forward 476 


Brought forward 476 

Ships 5 

Ships, steam 4 

Shipbuilders 4 

Ship-chandlers 1 

Soot Merchants 1 

Sugar-refiners 4 

Snuff-mills 1 

Tailors 8 

Tallow-chandlers, &c 2 

Tanners 1 

Tarpaulin-makers 2 

Theatres 4 

Tinmen, Braziers, and Smiths 5 

Toy Warehouses 2 

Turpentine Distillery 1 

Unoccupied buildings 1 

Under repair 9 

Upholsterers 3 

Victuallers, licensed 23 

Wadding Manufactories 2 

Warehousemen, Manchester 1 

Weavers, silk . . 1 

Weavers, carpet 1 

Wine and Spirit Merchant 8 

Wood Merchant 1 

Total 568 


The number of fires on each day of the week during the past year was as 
follows : — 7 


Monday. 

Tuesday. 

Wednesday. 

Thursday. 

Friday. 

Saturday. 

Sunday. 

81 

u 

00 

91 

81 

84 

67 

77 


Their distribution throughout the 24 hours has taken place in the following 


ratio : — 



First 

Hour. 

! 

Second Third 
Hour. Hour. 

1 

Fourth 

Hour. 

Fifth 

Hour. 

Sixth 

Hour. 

Seventh 

Hour. 

Eighth 

Hour. 

Ninth 

Hour. 

Tenth 

Hour. 

Eleventh 

Hour. 

Twelfth 

Hour. 

A.M. 

20 

37 

17 

24 

17 

7 * 

i 16 

12 

13 

13 

12 

12 

P.M. 

15 

21 

13 

i 19 

22 

27 

39 

47 

46 

42 

43 

34 


The result of careful and diligent in- 
quiries into the causes of each fire — 
which continues to be greatly facilitated, 
by prompt attendance of the firemen the 
moment an alarm is given— -furnishes 
the following epitome of the origin of 


this list will show that the usual amount 
of carelessness in the use of fire and 
candles is kept up ; that the same want 
of caution as heretofore, is still manifest. 


Accidents of various kinds ascertained 


to be for the most part unavoidable . 34 

Apparel ignited on the person 5 

Candles, various accidents with 38 

Ditto, setting fire to bed curtains .... 61 

Carried forward 138 


Brought forward 138 

Ditto - ditto to window curtains. . 33 

Carelessness, palpable instances of . . 17 

Children playing with fire 5 

Fire, sparks from 12 

Carried forward 205 
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Brought forward 205 

Fires kindled on hearths and other im- ! 

proper places 15 ! 

Fires, portable charcoal 2 

Fire-heat applied to various purposes 

of trade and manufactures 39 i 

Fire-works 3 ! 

Flues, stopped up, defective and ignited 58 I 

Fumigation, incautious 1 ' 

Furnaces, overheated, &c 15 

Gas, sundry accidents from escape of. . 34 

Gas, accidents in lighting of 8 

Gunpowder 1 

Intoxication 4 

Lamps, sparks from 9 

Linen, &c., airing before fire 32 

Lightning 1 

Carried forward 427 


Brought forward 427 

Lucifer Match-making 8 

Ovens, overheated, defective, &c 11 

Reading in bed 1 

Shavings, loose ignited 17 

Spontaneous ignition of Lime 4 

Ditto ditto Bags 3 

Ditto ditto Tan 2 

Stoves and stove-pipes, overheated, &c. 26 

Stoves, drying 5 

Suspicious 8 

Tobacco-smoking 4 

Wilful 6 

523 

Undiscovered 45 

Total 568 


The writer in the Monthly Repository 
before quoted (Mr. Leigh Hunt),alluding 
to the relative causes of fire, observes 
that “ a theatre is a place full of night 
work, lamps, and combustibles; every 
siege and fi re-work in a melodrama seems 
to threaten it. A church has a vestry- 
room, and perhaps a fat sexton who sleeps 
after dinner. Public offices have work 
by candle-light, and housekeepers who 
reside in them. In coffee-houses a per- 
petual household warmth is going on ; 
strangers or visitors are constantly going 
in and out, and supping, and sleeping ; 
and the greatest wonder, after all, in a 
metropolis, is, that there are not a dozen 
or even a hundred conflagrations every 
night. Think of all the careless people 
that go to bed every night with candles 
in their hands, — of the children, the sick, 
the sleepy, the superannuated, the fool- 
ish, ( the fraudulent ), the revenge- 
ful, (and) the drunken. Think of the 
food for fire, which exists all about them, 
— of the narrow escape which curtains 
and clothes must be having, (so to speak), 
every instant ; and then be any bounds, 
if you can, to the wonder at London’s 
being so very unburnt a city. Doubtless, 
the partial accidents which occur, and 
which nobody hears of, must be nume- 
rous,* yet still it is a reasonable ground 
of amazement, that fires are not con- 
stantly occurring on the largest and most 
tragical scale. 

The number of fatal fires in the present 


* These accidents, are. in fact, much more nu- 
merous than those, which come to the firemen’s 
knowledge, and are reported. — W. B. 


report is less than the last, but the num- 
ber of lives lost is rather greater ; some 
of last year’s fires were attended with most 
distressing casualties, which I will briefly 
describe in the order of their occur- 
rene. 

On the 8th of February, about half- 
past one o’clock in the morning, a fire 
broke out in the house of Mrs. Parke, 
dealer in rags and marine stores, situated 
between Charlotte-street and George- 
street, Gravel-lane, Southwark. The 
fire was discovered by police constable 
Wm. Pool, 33 M, who observed smoke 
issuing from the shop ; having forced an 
entrance, he succeeded in getting out 
Mrs. Parke and four of her children, who 
were fast asleep in a room at the back of 
the shop. He then proceeded up stairs 
and met several persons coming down $ 
he asked them if there were any more 
persons remaining up stairs, and being 
assured there was not,he concluded they 
were all saved. On returning into the 
street he found somebody had pulled 
down all the shutters, which had increased 
the draught so much that the fire was 
rapidly extending all over the house. It 
unfortunately happened that the police- 
man had been misinformed ; a poor wi- 
dow and her three children, and a woman 
named Mary Ryan, were still within the 
fated building. 

On the coroner’s inquest, James Rob- 
inson, a glass-blower, stated that he oc- 
cupied the front room on the first-floor; 
he was aweke by his wife, who said the 
house was on fire. Having jumped oat 
of bed and opened his window he saw 
flames coming through the roof of the 
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shop which projected some distance from 
thehouse into the street. He immediately 
snatched up one of his children and ran 
down stairs, followed by his wife with 
the other child. As he passed through 
the passage the wainscoat partition was 
on fire ; notwithstanding this he returned 
to the house for the humane purpose of 
assisting the widow (Mrs. Sweeney) and 
her family, who occupied the back room 
on the second-floor, and any others that 
remained. When he reached his own 
room, the flames were coming through 
the flooring, and he found himself im- 
mediately so surrounded by fire, as to 
leave him no alternative but to throw 
himself out of the window into the yard, 
a height of about 15 feet. In falling he 
came in contact with a water-butt which 
seriously injured him. When he got 
upon his feet he heard Mrs. Sweeney 
calling for help from a window above, 
and told her to throw her children out of 
window and jump after them. He had 
scarcely uttered these words when Mary 
Ryan fell upon him from an upper win- 
dow and knocked him down. As soon 
as he recovered himself, he held up a pil- 
low, calling out to Mrs. Sweeney to throw 
out her children; she then threw one 
out, it fell upon the pillow but Robinson 
was so week he could not support it, and 
it rolled on the stones. He held up the' 
pillow to receive another, and saw Mrs. 
Sweeney leave the window, and heard 
her calling to her children, but she re- 
turned without them, when the smoke 
and heat overpowered her, and she fell 
over the window ledge with her arras 
stretched out in a supplicating attitude. 
There the poor creature remained until 
the flames reached her, uttering the most 
heart-rending cries for assistance for her- 
self and children. The little ones were 
running about the room screaming 
dreadfully ; their piteous cries however 
were soon stifled by the ravages of the 
fire, and they shared the fate of their 
parent. 

In the mean time, intelligence of the 
fire having been forwarded to the several 
engine-stations, and to myself, by the 
policemen, I instantly repaired to the 
spot with a 6et pf Merry weather’s port- 
able fire-escape ladders. Although but 
10 minutes had elapsed from the dis- 
covery of the fire, on reaching the spot 
I found it had extended so rapidly 


that the whole building was one mass of 
flame.* 

My arrival was speedily followed by 
the engines from South wark-bridge-road, 
Waterloo-road, Farringdon-street, and 
other stations. They were for some 
time useless, upwards of half-an-hour 
having elapsed before any water could 
be obtained; at length a supply having 
been procured from the main of the 
Southwark water- works in Union-street, 
several engines took up their station 
there, and by means of an extsaordinary 
length of leather-hose joined together, 
were thus enabled to reach the fire, and 
check the spread of the flames, which 
were communicating to the buildings on 
either side. By great exertion these 
premises were saved from destruction, 
but the marine-store shop and dwelling- 
house were entirely consumed. As soon 
as the ruins wers sufficiently cooled to 
be entered, search was made for the 
bodies, when the remains of the mother 
and two children were discovered, burnt 
in a shocking manner. The other child, 
and the woman who fell from the window, 
received such serious injuries that they 
expired soon after in the hospital, making 
a melancholy total of five victims to this 
disastrous conflagration. When it is 
known that twenty -six persons were 
asleep in the house at the outbreak of 
the fire, it is next to a miracle that so 
many escaped. 

The next fatal fire broke out about a 
quarter past five o’clock in the morning 
of Sunday, April 22, in the house of Mr. 
Cockerell, fire-work maker, Paradise- 
row, Lower-road, Islington. The in- 
mates consisted of Mr. and Mrs. Cock- 
erell, aged persons, their four sons and a 
daughter, who all slept in the house. 
The mother and daughter slept in a room 
on the first-floor, and the father with 
three of his sons in separate beds in an- 
other apartment on the same story, di- 
vided from the females’ bedroom by a 
room strongly secured, in which gun- 
powder and other combustibles were 
deposited. Mr. George Cockerell, slept 
in a small apartment on the ground- 
floor ; he stated that he was awoke by a 

* Mr. Woods, the coroner, was pleased to say at 
the inquest, “ that the public thanks were due to 
Mr. Baddeley for his prompt attendance, and he 
earnestly hoped that Mr. Merryweather’s excellent 
fire-escape would be brought into general use.” 
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loud explosion, and he instantly jumped 
out of bed, and on looking out of the 
window saw a cloud of smoke issuing 
from the house ; there was a ladder 
standing in the garden, which he seized 
and raised to the window of his mother s 
apartment, in doing of which he broke a 
pane of glass which roused his mother 
and sister who instantly pushed up the 
sash. His sister descended the ladder 
first, she slipped and fell, but was not 
much hurt ; the mother was next got 
down in safety. Mr. George Cockerell 
then attempted to raise the ladder to his 
father’s apartment but was so much ex- 
hausted he was unable to do so. William 
Harris, police constable. No. 1 12 N, com- 
ing up at the time placed the ladder to 
the window and went up, Mr. G. Cock- 
erell following him; the window was 
opened by Mr. Cockerell, sen., and his 
son and the policeman dragged him out 
of the room on to the ladder, but unfor- 
tunately he fell with great violence to the 
ground. While the above parties were 
attending him, Thomas Easom, a neigh- 
bour, ascended the ladder and on looking 
into the window he saw two persons ly- 
ing on a bed under the window ; they ap- 
eared to have been suffocated and he 
elieved they were then dead ; he caught 
hold of the hand of one man (John 
Glenn) and attempted to drag him out 
but was soon compelled to let go, in con- 
sequence of the great heat and smoke 
that issued from the windows, indeed he 
was so overcome that he fell to the 
ground. All attempts to save the young 
men proved fruitless, and the flames 
raged furiously. The engines were 
promptly in attendance, but a great de- 
ficiency of water prevailed for some time. 
The knowledge of the dangerous sub- 
stances in the house prevented a very 
near approach to the premises which 
were blown to pieces, by the frequent 
explosions ; blue, crimson, and other 
flames ever and anon illuminating the 
atmosphere. As soon as the fire was 
subdued it was found that Elijah Cock- 
erell, aged 21 ; Henry Cockerell, aged 17; 
and John Glenn, aged 38 (a step-son) 
had perished in the flames. Mr. Cock- 
erell, sen., expired on the following 
Thursday, in St. Bartholomew’s hospital 
from the severe injuries he had sustained 
while effecting his escape from his burn- 
ing habitation. The coroner and jury 
complimented Mr. George Cockerell, his 


neighbour Thomas Easom, and the 
policeman Harris, for the intrepidity they 
displayed in their unsuccessful endea- 
vours on behalf of the three young men. 

On the morning of Friday, June 8th, 
between two and three o’clock, a fire 
broke out at No. 7, Pancras -place, Pan- 
cras-road. The policeman on duty ob- 
served flames in the shop, and imme- 
diately gave an alarm, when a most v 
distressing scene took place. The house, 
which was an exceedingly small one, 
was occupied by several poor families, 
amounting in all to twenty- two indivi- 
duals, all of whom were in a profound 
sleep when the fire was discovered. By 
the exertions of the police and neigh- 
bours, all were rescued except the two 
daughters of Mr.Pelbean, who occupied 
the first floor front room. The eldest 
was a fine girl between fifteen and six- 
teen years of age; the youngest was 
six years old. The elder girl had nearly 
escaped, but she returned to the room 
to save her sister, and had got as far as 
the landing, when the stairs gave way, 
and both were precipitated into the 
burning mass below, from whence the 
bodies were soon dug out, but so dis- 
figured as scarcely to retain a vestige of 
the human form. The house, with all 
its contents, was entirely consumed, 
and the timely arrival of the Farringdon- 
street and Holborn engines, aided by a 
plentiful supply of water, was the sole 
means of preserving the adjoining 
buildings. These engines were first 
and second on the spot, and extin- 
guished the fire ere the St. Pancras en- 
gine made its appearance. 

September 14th, Friday evening, about 
eight o’clock, a serious explosion of 
gunpowder took place at- the shop of 
Mr. Dallow, oil and colourman, corner 
of Myddleton-street, St. John-street- 
road. It appeared that some gunpow- 
der at the bottom of a small cask had 
become damp and caked together, and 
was placed under a counter as useless. 
The errand boy being left alone in the 
shop, got under the counter with a can- 
dle, and accidentally dropped a spark 
into the cask, the contents of which 
exploded with such violence as to force 
out the shop windows, while the con- 
tents of the shop were much damaged 
by the heat. The poor boy was picked 
up in a mutilated state and conveyed to 
St. Bartholemew’s Hospital, where he 
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soon after expired from the severe burns 
he had received. 

On Wednesday morning, September 
19th, about a quarter before four o’clock, 
the vicinity of Tottenham-court-road 
was the scene of a dreadful calamity, 
by the breaking out of an alarming 
fire in the premises of Mr. Holt, No. 19, 
Pancras street, one door from Totten- 
ham-court-road ; the house was tenant- 
ed by nineteen individuals. The fire 
originated in the first floor back room, 
occupied by a young married woman, 
named Thornton, whose husband, a 
currier, was at the time at work in the 
country. The inmates of the building 
were all rescued by the courageous 
conduct of the police, with the excep- 
tion of the young woman just alluded 
to, who, there is no doubt, was dead 
before the fire was discovered. As soon 
as the fire had been extinguished, the 
first object that attracted the attention 
of the firemen on entering the ruins, 
was a blackened substance lying upon 
the rafters of the first floor back room, 
which proved to be the remains of Mrs. 
Thornton; the body was burnt com- 
pletely to a cinder ; the arms, legs, and 
portions of the head being burned off. 
From the spot where her remains were 
found, it appeared as if she had risen 
from her bed and was endeavouring to 
gain the window, when she sunk over- 
powered by the smoke and heat. 

About half-past seven o’clock, Mon- 
day evening, November 12th, a fire 
occurred at the house of Mr. Cole, 10, 
"White Conduit- street, Pentonville. A 
spark is supposed to have fallen from a 
candle after a child had been put to 
bed, and the room was left without its 
being noticed. On an alarm of fire 
being given in the street, the room was 
entered, and the bed and furniture 
found to be enveloped in flames. The 

§ oor child was so severely burned as to 
ie soon afterwards, but the fire was 
confined to the bedroom, and extin- 
guished by the neighbours and police. 

Two days afterwards (November 14th), 
soon after eight o’clock in the evening, 
Mrs. Hodges, 1, Durham-street, Strand, 
ran out of her house enveloped in 
flames, and screaming in a most heart- 
rending manner. Several persons in- 
stanty flew to her assistance, and hav- 
ing with some difficulty extinguished 
the flames, conveyed her to the Chari ng- 


cross Hospital. During her screams 
she had several times mentioned a child, 
and on some persons entering the house, 
which was filled with smoke, and reach- 
ing the first floor, they found a back 
room in flames, by the light of which a 
female child, two years’ old, was ob- 
served near the fire place ; a gentleman 
present rushed into the room and suc- 
ceeded in rescuing the child from her 
dreadful situation, and she was con- 
veyed to the same hospital, where these 
two unfortunate sufferers subsequently 
died of their burns. The fire was oc- 
casioned by a 8 park from the fire-place 
having ignited the bed which was closely 
contiguous to it. By the exertions of. 
the firemen, the flames were eventually 
confined to the room in which they com- 
menced, the whole of the contents being 
destroyed. 

Another fatal fire occurred on the 
19th of December, about half-past nine 
o’clock in the evening, at the house of 
Mr. Baxter, No. 4, Brunswick-place, 
East, City-road. It appeared on the in- 
quest, that the parents had gone to spend 
the evening at the house of a friend, 
leaving the children in care of a servant 
girl, who put them to bed about eight 
o’clock, and some time afterwards went 
up stairs to see that all was right. Upon 
her second visit to the room it is pro- 
bable she dropped a spark from her can- 
dle, for shortly afterwards there was a 
cry of fire raised in the street, and seve- 
ral persons having been admitted to the 
house, they proceeded to the room where 
the two children were lying, and rescued 
them, but not until they were both so* 
dreadfully burned, as to expire in the 
course of the night. The room, a double- 
bedded chamber, was burned out, but the 
flames were prevented from extending 
further. 

The two remaining fatal fires origi- 
nated in the wearing apparel of adult 
females taking fire upon their person, and 
causing death. Although these two cases 
only have been attended, and therefore 
reported, by the firemen, such accidents 
have been most appallingly frequent du- 
ring the past year ; as many as six per 
week have several times been reported in 
the public press. Nearly one hundred 
and thirty persons — adult females and 
children — have, to my knowledge, been 
burned to death during the period under 
review. 
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The supply of water upon the whole 
has been remarkably good, although 
upon some occasions, as already stated, 
a most lamentable deficiency has arisen. 
It is but fair to state, however, that this 
deficiency has mostly arisen from the 
circumstance of early intimation of the 
fires not having been given to the several 
turncocks, ana not from inability on the 
part of the water companies to furnish a 
prompt and sufficient supply. The ne- 
cessity of speedy application to the fire- 
men appears to be perfectly well under- 
stood, but the equal necessity for as 
quick an application to that important 
functionary, the turncock , is not gene- 
rally perceived. 

There is one circumstance calculated to 

f ’ ve rise to serious injury, if persisted in. 

allude to the frequent habit of cutting 
down the customary rewards to the turn- 
cock and firemen for prompt attendance. 
In one parish, and a large and populous 
one too, upon several recent occasions, 
the turncock having turned out at dead 
of night, and furnished water to fires 
which have been happily “ nipped in the 
bud,” has been refused any reward, and 
called a fool for turning out ! Under 
such treatment what is to be expected ? 

The past year has been marked by the 
successful introduction of a fire proof 
content, patented by Mr. Joseph Davies, 
which, if generally adopted, seems cal- 
culated to reduce very materially the ex- 
tent of damage from fire. In your 778th 
number I furnished a brief account of a 
very successful and highly satisfactory 
experiment made with this cement, in 
Dorset-street, Clapham-road, on the 6th 
of J une last. Since this, a further trial of 
the merits of this composition has been 
made at Manchester, where its efficacy 
was even more severely tested. Upon 
this occasion, a building of two floors 
in Trafford-street, was prepared, by co- 
vering the rafters, joints, lintlets, &c., 
with the patent cement, in coats varying 
from one to three eighths of an inch in 
thickness, as well as the ladder stair- 
cases connecting the floors. The cement 
in the ceilings was laid upon common 
lath* work, and about one-fourth of the 
ceiling in each room was finished off 
with fine white plastering upon the ce- 
ment. An immense crowd had assem- 
bled long before the hour appointed for 
“ lighting up.” The apartments having 
been filled with a mass of old furniture. 


wood, shavings, and other combustibles, 
the premises were carefully examined by 
the high-constables of Manchester, the 
conductors of the fire-engine depart* 
menta, the police of that place, as also of 
Liverpool, Stockport, Bolton, &c., and 
many of the leading manufacturer^, all 
of wnom appeared extremely anxious to 
ascertain the result. Soon after three 
o’clock, the materials on the ground- 
floor were set on fire, and the flames 
spread rapidly round the room, envelop- 
ing the step-ladders, &c., and consuming 
the window-frames — they being unpro- 
tected by the cement. The fire in the 
ground-floor having expended its fury in 
about half-an-hour, without having com- 
municated to the apartments above, the 
incendiary ascended a ladder and ignited 
their contents. On after examination by 
the local authorities, it was found, as in 
former experiments, that while the com- 
mon plastering was partially destroyed, 
and all the unprotected wood-work ut- 
terly consumed, access to flame had been 
most effectually prevented, and all the 
rafters, joints, &c., covered with the ce- 
ment, were entirely preserved. In a cer- 
tificate signed by the principal witnesses 
of this experiment, it is stated that “ the 
quantity of fuel used was excessive, and 
the flames exceedingly fierce and of long 
duration.” It seems to be an almost 
universal opinion, that this cement is 
one of the most effectual preventives to 
the spread of fire ever offered to the 
ublic. The patent has been purchased 
y a Fire-Preventive Company, who 
have established a manufactory in Upper- 
ground- street, Blackfriars-road, from 
whence builders and others will shortly 
be enabled to obtain any quantity of this 
highly useful and eligible material 

On the 12th of June I had the grati- 
fication of receiving a silver medal from 
the Society of Arts, for my invention of 
a portable dam or cistern , now in con- 
stant use at fires in London, and in other 
parts of England. Although, intrin- 
sically considered, this may be thought 
a poor equivalent for sixteen years’ un- 
wearied perseverance, and an outlay of 
upwards of one hundred pounds — yet, 
being the only acknowledgement I have 
ever received, I consider myself some- 
what fortunate in obtaining this mark of 
the Society *8 opinion of my invention. 

When the London Fire-engine Estab- 
lishment first came into operation, they 
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for the most part adopted the then exist- 
ing engine-stations, so far as they coin** 
cided with their plans, and among these 
was the engine-house of the Westminster 
Insurance Company, in Bedfordbury. 
Being a very confined, and otherwise in- 
convenient situation, the committee 
sought for some more suitable spot, and 
at length obtained a piece of ground near 
the end of Bedfordbury, in Chandos- 
street, upon which they erected the 
building, a sketch of which accompanies 
this communication, from the design of 
B. H. Browne, Esq., architect. The 
elevation is designed in the Roman style 
of architecture, and is divided into two 
compartments ; the lower one consists of 
a rusticated archway, comprising the 
ground and mezzonine floors. The up- 
per compartment is composed of two 
Roman Doric pilasters, with a bold pro- 
jecting cornice, the metopes forming 
the windows of the attic story. The 
first, second, and attic stories are com- 
prised in this division of the elevation. 
The extremely irregular form of the 
ground, and its very contracted space, 
were great obstacles to the formation of 
a perfect plan, and materially injured the 
effect the elevation would otherwise pos- 
sess. Surrounded by these impediments, 
the architect has done much better than 
could have been expected, and the build- 
ing is altogether highly creditable to his 
taste and skill. In describing the new en- 
gine-station in Farringdon-street,* (also 
by E.H. Browne, Esq.) I noticed the gene- 
ral employment of slate for stairs, &c. ; 
upon the present occasion the architect 
has again judiciously adopted this ma- 
terial for the whole of the sinks, cisterns 
&c., which is found to answer extremely 
well ; such of the stairs as could be in- 
serted into the walls, are slate through- 
out. 

Three engines, with a suitable com- 
plement of men, are attached to the 
Chandos-street Station, and when its 
central position in the populous parish 
of St. Martin’s — its proximity to the 
Theatres and to the Government Offices, 
are considered, it will be seen to be a 
station of very great utility. 

In consequence of the unlimited 
amount of manual power which can 
always be obtained for money, at every 
fire in the metropolis, the committee of 


♦Vide volume 24, page 364. 


managers have had several of the Estab- 
lishment engines increased in stie*— the 
six- inch working barrels being exchanged 
for seven-inch ; by whieh means a larger 
stream, and much greater quantity of 
water, is delivered in a given time. This 
alteration has been found most essenti- 
ally useful at several large fires, and it 
is, I believe, the intention to adopt se- 
ven-inch barrels generally in future. 

In conclusion I have only to observe, 
that the exertions of the firemen con- 
tinue to be crowned with such uniform 
success, as greatly to astonish those per- 
sons who are unacquainted wit the 
admirable system upon which their ope- 
rations are conducted. In the prompt- 
ness of their attendance, and in the effi- 
ciency of their services, they are alto- 
gether unrivalled. During the severe 
weather of January and February, 1838, 
the firemen cheerfully encountered all 
the harrassing duties of that extraor- 
dinary period. Their energies seemed 
to increase with the exigency of the 
time : fire after fire — watching after 
watching — required their constant at- 
tendance, and many of the men for days 
never laid down, except in their accou- 
trements. The uniform exemplary con- 
duct of the Brigade upon this trying 
occasion, drew forth the warmest enco- 
miums of the public press. On the 12th 
of February, the Committee of Managers 
of the London Fire Establishment passed 
the following resolution, to show the 
high sense they entertained of the exer- 
tions of their servants : 

“ The Committee have observed with the 
greatest satisfaction, that during the arduous 
duty occasioned by the late numerous and 
extensive fires, the foremen, engineers, 
and firemen have ail, severally, not only 
done their duty, but with an alacrity and 
zeal that entitles them to the approbation 
of the Committee for the same.” 

Under the protection of the present 
highly efficient fire-establishment, the 
comparative security of lives and pro- 
perty is so much increased, as to be a 
subject of general remark. In a hu- 
morous ballad published a few weeks 
since, entitled “ the lament of the penny* 
a-liners ” the change effected in this state 
of things is thus alluded to : — 

“ Those beggars of the 4 Fire-Brigade” 

Involve us in deep cares ; 

Confine the flames to one small house. 

Instead of streets and squares l” 
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Where all have acquitted themselves 
90 deservingly, it would be invidious to 
particularize, but there is one subject 
upon which I must add a few words, 
and in some measure deviate from this 
generally wholesome rule. During the 
year, it is shewn that fatal fires have oc- 
curred and several lives have been lost, 
but, upon no occasion has a single 
person perished after the arrival of the 
firemen; and when it is known how 
rapid their attendance lias ever been, it 
goes to clear them from the slightest 
imputation of blame. In or is this all, 
upon several occasions the firemen have 
been the happy instruments in the 
band of Providence, of rescuing per- 
sons who, but for their timely aid, 
would have swelled the fatal list of 
ihose who perished. I particularly men- 
tion these occurrences, because the 
firemen have over and over again been 
•charged with exclusive attention to pro- 
perty, and with neglecting the preserva- 
tion of life. 

On Sunday evening, February 11th, 
a poor woman named Martin, residing 
in WelTs-mew8, Oxford-street, having 
rushed into her burning apartment in 
search of her child, which had been 
previously extricated, the door closed 
upon her, and she sunk, overpowered 
by the heat and smoke, and would 
inevitably have perished but for the in- 
trepid conduct of Dowding of the Fire- 
brigade, who burst open the door and 
extricated her; her clothes had taken 
fire, and she was much scorched; the 
contents of the room were destroyed, 
but the conflagration was prevented 
from extending farther. 

On the 12th of January, a fire broke 
out in the ale and wine cellars of Messrs. 
Collyer and Wilson, in Leman-street, 
froodman’s-fields. On the firemen from 
the Wellclose-squar;e station reaching 
the spot, they found the cellar on fire 
and filled with dense smoke, which pre- 
sented entrance. On being told that a 
man was in the cellar, however, Thomas 
Overton and Thomas Loader instantly 
entered, and after twice groping round 
on their hands and knees, they at length 
found the object of their search, appa- 
rently dead. Having got him out, he 
was conveyed to the nearest surgeon ; 
after two hours judicious treatment, 
signs of life appeared, and he was sub- 
sequently removed to his own residence 


in Lambeth-street, and eventually re- 
covered. 

Soon after five o’clock in the morning 
of Tuesday, February 6th, a fire broke 
out at the Brown Bear public-house, in 
Leman-street, when T. Loader again 
signalised himself. Mr. Flack, the land- 
lord, writes as follows : — “ Indepen- 
dently of the great activity displayed 
generally by Mr. Loader during the 
progress of the fire, too much praise 
cannot be given him for the promptitude 
which he exhibited in procuring the lad- 
ders whereby the inmates of my house 
were enabled to escape, when, but for 
his assistance, they would most proba- 
bly have all perished; for in consequence 
of the rapidity with which the flames 
spread, all retreat was cut off from the 
lower part of the house, when Loader 
having brought the ladders, placed them 
against the wall of a cooperage situate 
at the rear of my house, and proceeded 
at the imminent risk of his own life, in 
rescuing nine persons , and was thus the 
means of saving the lives of so many 
of his fellow-creatures who, but for his 
timely aid, would have perished.” 

On the 30th of November, Thomas 
Loader was again instrumental in saving 
life at a fire which broke out in the 
basement story of a house in Shelton- 
court, Chandos-street. On the fire- 
men’s arrival, the smoke and heat was 
so great as to render entrance by the 
staircase impossible. Loader climbed 
up to the first floor window, and was 
about to force an entrance, when he 
heard faint cries from the room above. 
Four lengths of ladder having been 
raised. Loader ascended to the second 
floor, but found it impossible to enter 
for the smoke; on leaning over the 
window-sill and groping about, he got 
hold of a boy, nine years of age, named 
Wootton, whom he handed to Mr.Mallett, 
who was with him on the ladder. In a 
few seconds more the child would have 
been suffocated. 

Loader and Overton were presented 
with medals at the meeting of the So- 
ciety for Preventing Loss of Life by 
Fire*, in April last, for their praise- 
worthy conduct. 


* The proceedings of this Society have been de- 
signated by some portions of the periodical press, as 
the most abominable fraud ever practised upon the 
British public. By the Society’s last report, it 
appears that of ^730 collected last year, there has 
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Good soldiers and good officers are 
alike necessary to the formation of an 
effective army. The numerous good 
qualities which shine so conspicuously 
in Mr. Braidwood, the Superintendant, 
seem to pervade his little corps — little 
as compared with the magnitude of 
their duties. Foremen, engineers, and 
firemen, zealously join heart and hand 
in the fearless execution of all those 
hazardous offices which impending dan- 
gers render needful. Their unanimity 
and friendly co-operation is one of the 
principal secrets of their uniform suc- 
cess. It is but an act of justice to 
notice here, the valuable assistance that 
is continually afforded by the firemen of 
the West of England Insurance Com- 
pany, under their foreman, Mr. Conor- 
ton. Upon three hundred and eighty 
occasions no engines or firemen have 
been present but those of the Insurance 
Companies. 

Several of the firemen have encoun- 
tered severe falls, with many hard 
knocks, but no fatal injury has been 
sustained. Courage without conduct is 
always reprehensible, but with the fire- 
men discretion is not only the better 
part of, but also the very essence of va- 
lour. They are intrepid without being 
too venturesome, and brave without 
being fool-hardy; the consequence is, 
that amid the war of elements and the 
crash of matter, they escape compara- 
tively unscathed. 

" To Braidwood, the King of the plug and the hose. 
Let's fill up again and again j 
To the Fire-Brigade, the fiie-king’s foes. 

Let us also our cup of thanks drain — 

May they all , whilst the tide of old Thames fairly 
flows, 

Be ever found right in the main .'* 

I remain. Sir. 

Yours respectfully, 

W. Baddeley. 

Wellington-s treet, Blackfriars-road, 

January 30th, 1839. 


been expended upon the legitimate objects of the 
Society, such as the purchase and maintenance of 
fire-escapes, the pay of conductors, medals, and 
rewards, &c. jt‘235. While, to keep up the delu- 
sion in the public mind, and remunerate sufficiently 
those who live upon this speculation, has taken no 
less a sum than ^400 ! So that the public are 
willingly cajoled into paying, for a thinly-scattered 
and very inefficient species of protection, a sum of 
money adequate to provide a nightly efficient safe- 
guard against loss of life by fire throughout the 
whole of this metropolis. Three years have 
elapsed since the formation of this Society, but up 
to this time not one life has yet been saved by the 
Society's instrumentality. 


ON PHANTASMAGORIA, OR ARTI- 
FICIAL AND NATURAL MAGIC. 
BY HENRY D . 

Black spirits and white, 

Red spirits and grey ; 

Mingle, mingle, mingle, 

You that mingle may. 

Macbeth, Act IV. 

Phantasmagoria is a name derived 
from two Greek works, <j>avraspa, 
phantasma, a phantom ; and yo>«au>, go- 
riao, tolaugh at. This term is princi- 
pally applied to those superior exhibitions 
with a powerful magic lantern, which 
realise to the fancy its most fruitful and 
fantastic visions of the world of spirits. 

The introduction of scenic shadows 
to mimic life, and to illustrate the poetry 
of olden times, may be traced to very 
remote period of history. For example, 
the Japanese of our day, in their drama- 
tic representations, though they some- 
times employ living actors, yet in 
what they call their wayang, they substi- 
tute shadows ; the origin of which must 
bear a very ancient date, for they are 
considered to be representations of his- 
tory and fable referrable to an early 
period, and are traceable on very old 
monuments. Sir Thomas Stamford 
Raffles, in his History of Java, 1817, 
says ; — " The different characters in the 
history are in these wdyangs represented 
by figures, about eighteen inches or two 
feet high, stamped or cut out of pieces 
of thick leather, generally of buffalo's 
hide, which are painted and gilt with 
great care and at considerable expense, 
so as to form some supposed resem- 
blance of the character to the individual 
intended to be personified. The whole 
figure is, however, strangely distorted 
and grotesque ; the nose, in particular, 
being unnaturally prominent.” The 
character of these figures will be better 
understood by the following represent- 
ation of one of them. After noticing 
their probable great antiquity, he pro- 
ceeds to describe the mode of using 
them. “These figures are fastened upon 
a horn-spike a , and have a piece of thin 
horn hanging from each hand, b b ; by 
means of which the arms, which are 
jointed at the elbow and shoulder, can 
be moved at the discretion of the ma- 
nager. A white cloth or curtain is then 
drawn right over an oblong frame of 
ten or twelve feet long and five feet high, 
and, being placed in front of the specta 
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tors, is rendered transparent by means 
of a hanging lamp behind it. The se- 



veral figures are made, in turn, to ap- 
pear and act their parts. Previous to the 
commencement of this performance, the 
Ddlang, who is seated behind the cur- 
tain, arranges the different characters on 
each side of the curtain, by sticking 
them into a long plantain stem which is 
laid along the bottom. The gdmelan 
then commences; and as the several 
characters present themselves, extracts 
of the history are repeated, and the dia- 
logue is carried on, generally at the dis- 
cretion and by the invention of the 
Ddlang. Without this personage no- 
thing can be done ; for he not only puts 
the puppets in motion, but repeats their 
parts; interspersing them with detached 
verses from the romance illustrative of 
the story, and descriptive of the qualities 
of the different heroes.” In another 
branch of t\vese performances, being 


poems founded on ancient fabulous his- 
tory — ** in the course of the entertain* 
ment, all the varieties of ancient wea- 
pons named in these poems are repre* 
sented behind the transparent curtain/* 
The exhibitions afford the common peo- 
ple exquisite delight. 

We may, many of us, recollect haying 
seen somewhat similar representation! 
at home. About Christmas, when every 
town is crowded with exhibitions, these 
migratory shows occasionally form a 
part of the general stock of amusement. 
The figures throw a black shadow on a 
screen of stretched linen, and appear to 
dance or walk, and perform other feati 
at the will of the exhibitor ; who gene- 
rally accompanies these ingenious tricks 
witn some comic song. 

But we have hitherto been recounting 
the merits of only opaque and dark figures. 
We shall now proceed to show how rea- 
dily ignorance and fear may be induced 
to conjure up the grossest absurdities 
respecting the most natural, pleasing, 
and scientific effects resulting from op- 
tical skill. 

That division of optical science called 
Dioptrics , is the doctrine of refracted 
vision : it explains the effects of light 
refracted by passing through different 
media, whether air, water, glass, or si- 
milar transparent substances. On the 
subject of Light, Sir David Brewster 
says : — “ When light falls upon any 
body whatever, part of it is reflected or 
driven back, and part of it enters the 
body, and is either lost within it or 
transmitted through it. When the body 
is bright and well polished like silver , a 
great part of the light is reflected, and 
the remainder lost within the silver, 
which can transmit light only when 
hammered out into the thinnest film. 
When*the body is transparent, like glass 
or water, almost all the light is trans- 
mitted, and only a small part of it re- 
flected. 

“ The light which is driven back 
from bodies is reflected according to 
particular laws, the consideration of 
which forms that branch of optics called 
Catoptrics ; and the light which is 
transmitted through transparent bodies 
is transmitted according to particular 
laws, the consideration of which consti- 
tutes the subject of Dioptrics ” 

Among other optical instruments 
which a knowledge of dioptrics will en- 
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able us, most satisfactorily, to explain, 
ranks Phantasmagoric Apparatus; of 
which the chief is the Magic Lantern, 
an invention of the celebrated Athana- 
sius Kircher *, about the middle of the 
seventeenth century. Its name is a suf- 
ficient commentary on the opinion which 
the vulgar would form on its apparent 
ability to raise and put in action a variety 
of spectral appearances. These instru- 
ments are made of various powers, and 
to exhibit in different ways. The com- 
monest will throw a large circular field 
of light on a white wall : and within this 
enlightened space the coloured objects 
are represented. In a better kind of 
lantern, the figures only are illuminated, 
all the rest appearing dark : thus height- 
ening the magical effect, but still the lan- 
tern and its light are not hid. The most 
improved method is, for the operator to be 
on one side of a semi-transparent screen 
of varnished muslin, and the spectators 
on the opposite side ; which can only be 
effected by partitioning off a portion of 
the room, or fixing the screen within 
the doorway. The only difference be- 
tween the magic lantern and the solar 
microscope is, that in the latter, as its 
name implies, the 6un affords the light, 
while in the magic lantern an argand 
lamp is employed. As the oxyhydrogen 
light can be applied to the microscope, 
so it can also be applied to illuminate 
the transparencies of a magic lantern; 
and this has been done with consider- 
able advantage. 

When proper care has been taken to 
fit up a chamber for the exhibition of 
the magic lantern, the instrument will 
be entirely out of view, and no light will 
escape from the one apartment into the 
Other. The screen will probably be 
from five to seven feet square, composed 
of fine muslin or taffetas, carefully var- 
nished, and entirely surrounded with a 
curtain, wooden partition, or wall. In 
one room the spectators await the exhi- 
bition ; in the other, the operator has his 
lantern on wheels, placed on a long table 
or raised platform. The lantern is 
large, and contains an argand burner 
placed before a concave mirror on one 
side, and before a wide projecting hori- 
zontal tube on the other. At top it has 
a bent tubular chimney. Within the 
horizontal tube are placed two illuminat- 


ing lenses which receive the direct light 
of the lamp as well as the reflected 
light of the mirror just mentioned, the 
light thus condensed is thrown imme- 
diately on the painted glass slides, which 
now enter the tube at a distance a little 
before the anterior focus of one or two 
magnifying lenses. It can now be set 
in motion on its carriage and platform, 
when, according as it approaches to, or 
recedes from the screen the figures will 
be proportionably magnified or dimi- 
nished. By a simple mechanical con- 
trivance, the outermost or magnifying 
lens is made to adjust itself according 
to the required distance from the screen 
to render the objects well defined, and 
by another contrivance a lesser screen is 
let down over the lens to lessen the in- 
tensity of the light as the body is render- 
ed diminutive, the effect of the lens being 
to render it brighter, which, if not thus 
guarded against, would destroy the op- 
tical illusion of great distance, for the 
representations so displayed, actually 
appear to approach or to fly off to a con- 
siderable distance as the case may be. 

In an exhibition of this remarkably 
ingenious optical instrument, M. Robert- 
son, of Paris, contrived to introduce the 
living figure into the picture by strongly 
illuminating the person. But it is said, 
that the appearance was more natural 
when only the shadow of the person or 
other living object was thrown on the 
screen. 

A knowledge of these various, and 
curious methods of managing optical 
deceptions at once exposes the influence 
which similar exhibitions would natu- 
rally have on rude, unenlightened and 
superstitious people. The machinery 
of ancient necromancy must have been 
very imperfect, but on the other hand, 
the reign of ignorance was spread suffi- 
ciently wide to give efficacy to an opera- 
tion shrouded with all the circumstances 
of mystery, which the magician’s dress, 
hi 8 personal appearance, his incense, his 
wand, his magic circle, and his incanta- 
tions could concentrate into the absurd 
ceremony of exorcising spirits. Much 
curious deception may be made to result 
from the use of combined plane mirrors. 
Among the ancients these mirrors were 
usually formed of flat burnished silver, 
or other metal. A combination of two 

S lain mirrors, forms what is called the 
fagidan’s Mirror from the singular 


* Bom in 1601. 
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effect produced when two persons look 
into it, each seeing the other’s and not 
his own features. However, tlie most 
powerful instrument is the concave mir- 
ror, the surface of which should be per- 
fectly elliptical ; with this the image of 
the spectator may be made to appear in 
the air. It may also be used to display 
the image of some other object that can 
be illuminated by throwing upon it the 
rays of a strong light. In this way a 
visionary skull is often shown floating in 
the air. Another common and favourite 
exhibition is the magic dagger , which 
may be made to appear to strike at the 
spectator’s breast, and therefore, seldom 
fails to excite the utmost astonishment. 

Sir David Brewster observes respect- 
ing this caster kind of optical exhibition : 

“ When the instruments of illusion are 
themselves concealed, — when all extraneous 
lights but those which illuminate the real 
objects are excluded, — when the mirrors are 
large and well polished and truly formed, — 
the effect of the representation on ignorant 
minds is altogether overpowering, while 
even those who know the deception, and 
perfectly understand its principles, are not 
a little surprised at its effects. The in- 
feriority in the effects of a common concave 
mirror to that of a well arranged exhibition, 
is greater even than that of a perspective 
picture hanging in an apartment, to the 
same picture exhibited under all the im- 
posing accompaniments of a dioramic re- 
presentation.” 

The same writer notices a phantas- 
magoric exhibition ~by M. Philipstal in 
1802, in which thunder and lightning 
with figures of ghosts, skeletons, and 
known individuals were introduced. By 
means of combined sliders the eyes and 
mouths of some of the figures were set 
in motion. Many terrific figures ad- 
vanced upon the spectators, enlarging 
as they approached, and then appeared 
to sink into the ground. 

In an exhibition with the magic 
lantern performed by a Frenchman some 
time back in London, several very won- 
derful feats were produced. Among 
others, by means of gasses, or what he 
called dissolving lights, large figures 
and entire scenes underwent complete 
and perfect transformations ; thus, a 
winter piece, in which a redbreast was 
introduced and appeared to fly about 
the snow which seemed to envelop 
every object, gradually disappeared, the 
eottage showed its thatch, and the trees 


and earth their verdure. He produced 
the most perfect imitation of a spirit 
walking into the room, and strange as it 
may sound, he actually made the ap- 
pearance of a skeleton with a dart in its 
uplifted arm stand before each spectator 
in a threatening attitude. At the time 
of this exhibition much discussion in 
the public journals was excited by the 
strangeness and perfection of the delu- 
sion. 

The magic lantern, with every im- 
provement that has been yet made upon 
it is still subject to some impediments. 
The small transparent pictures, however 
well painted, are but miniatures, which, 
as they become magnified, their defects 
are equally enlarged, and what was 
scarcely a speck on the glass, becomes 
an unsightly blot in the coloured shadow. 
A useful application of the magic lantern 
for scientific purposes when illustrative 
drawings are wanted, has lately been 
introduced, the only disadvantage, of 
which is the repeated darkening of the 
theatre or lecture room. 

To obviate in some measure the de- 
fective magical effects of the lantern in 
producing optical phantasms, it has been 
proposed to introduce apparatus for 
cata-dioptrical phantasmagoria j a com- 
bination of reflexion and refraction, 
using a large concave mijror and a 
powerful lens, with a screen all properly 
adjusted. 

The illusions we have been considering 
ate all artificially produced, it may be as 
well, therefore, before concluding, to 
allude to that curious natural pheno- 
mena the Spectre of the Brocken. The 
Brocken is the loftiest of the Harts 
Mountains, in the kingdom of Hanover. 
The spectral appearances usually take 
place at sunrise. M. Haue, in 1797# 
visited this lofty mountain thirty times 
before his curiosity was gratified. Stand- 
ing on the summit of the mountain, with 
the setting sun behind, and looking to- 
wards a distant eminence he saw a gigantic 
human figure. He found ail his actions 
were imitated, as when he bent forwards 
or raised his arms, and calling another 
person to him, two colossal spectral 
figures were observed in the distance. 
But the most singular part was, that a 
third figure afterwards appeared, and all 
gave imitations to the actions made by 
the two astonished spectators. 

Among other aerial phenomena we 
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have the Fata Morgana , or the Castles of 
the Fairy Morgana — the Enchanted Coast 
as seen by Scoresby in his voyage to 
Greenland — aerial figures of cows and 
horses have been seen in the air; as 
also of vessels, sometimes, therefore, 
called Spectre Ships. It is sufficient for 
our present purpose thus briefly to 
notice these natural phenomena, the ac- 
count of which might easily have been 
extended. They could not be entirely 
passed over in treating on phantasms , 
which subject has now been considered 
first in the simplest form of dark un- 
meaning shadows, then byoptical illusion 
made to take an apparent corporeal in 
spiritual body ; and to conclude, we have 
shown that these spectral illusions are 
also prodigies of the material world, and 
that while they astonish, they should 
rather call forth our admiration, than 
excite mere vacant amazement and 
groundless alarm. 

January, 1839. 


ON THE EDUCATION OF MECHANICAL 
DENTISTS. 

Sir, — I am an old subscriber and ad- 
mirer of the Mechanics' Magazine , and I 
feel real regret when I see its pages de- 
secrated and its usefulness marred by an 
attempt to convert it into a circulating 
medium of advertisement, under the 
specious colour of conveying useful in- 
formation; yet never was such an at- 
tempt more glaringly apparent, or more 
successful, than in the paper by a Mr. 
Gray, dentist, in your 807th number. 
This puff is introduced under the flimsy 
covering of pretended information as to 
the best means of acquiring the anato- 
mical and mechanical proficiency neces- 
sary for a dentist, such portion of the 
letterbeing pure and unadulterated/iwfye; 
but qualifications as needful as any; 
namely, the education and manners of a 
gentleman, are never once hinted at. 
How must the mass of respectable den- 
tists in England, many of whom by edu- 
cation and status in society are fully en- 
titled to rank as gentlemen, shrink 
abashed at the consciousness of not hav- 
ing had the honour of being reared as 
journeymen clockmakers ! 

But even in a mechanical point of view, 
what analogy, in the name of honest Sam 
Slick, is there between the work of a 


clock-maker and that of a dentist — unless 
it be, that one has the teeth of wheels to 
file ; the other, of human beings — one, 
to construct pallets of escapement ; the 
other palates of mastication ? There is 
scarcely a single tool common to both, 
at least not without being at the same 
time common to half a dozen arts beside; 
and the very one pointed out by Mr. 
Gray as the ne plus ultra of perfection, 
the sculptor, (miscalled by him “the 
graver”) peculiarly appertains to the 
dentist, perhaps to the jeweller, but cer- 
tainly not to the clock-maker. 

As to anatomical certificates it is no- 
toriously a vulgar and common absurdity 
with dentists who have no other means 
of respectability, to sigh for the distinc- 
tion of a diploma, that they may be there- 
by placed upon an equality with some 
transformed surgeons, who, unable to 
succeed in their own profession, have 
recourse to the easily attempted one of 
dentist (where want of cleverness is less 
quickly detected by the public), and who 
hold out their “M.R.C.S.” as a univer- 
sal certificate of excellence. I once knew 
one of these worthies, who, by way of 
bearing down all opposition, actually had 
the arms and motto of the College of 
Surgeons emblazoned on his powder 
boxes and scraping tools. Now the truth 
is, that so slight, in comparative import- 
ance, is the knowledge of the merely 
local anatomy necessary for a dentist 
(which any one might acquire in a day) 
compared with the practical judgment, 
which long experience and close observa- 
tion concentrated upon a single subject, 
can alone confer, that medical men of real 
eminence invariably refer to the opinion 
of respectable dentists in all matters con- 
nected with the teeth. 

But the gravamen of Mr. Gray’s 
offence is his concluding puff, inter- 
mixed, as it is, with a gratuitous imperti- 
nence to the most eminent men in his 
profession. By what right does Mr. 
Gray attempt to stigmatise the construc- 
tion of gold palates (the universal practice 
of first class dentists) as “ botch work?” 
Is it because he, from inability to succeed 
in that most exquisite and beautiful 
branch of the art — or from the greater 
cheapness of the material preferred by 
him— or from a wish to excite attention 
— or from whatever other motive, may 
choose to confine himself to one mode of 
construction out of the many adopted by 
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ether dentists as expediency may demand, 
that he should, like the monkey in the 
Able, endeavour to cry down that which 
he himself is unable to exhibit? Un- 
fortunately for really respectable dentists, 
there is no art of which the uninitiated 
are more incompetent judges than theirs, 
and this it is that renders it such a pro- 
lific field for puffing, otherwise I should 
dilate a little upon your bone practition- 
ers ; I should unfold the little expedients 
to assist the atmosphere , so easily detected 
and Bmiled at by practical men — the 
wedging between the teeth — the plug of 
soft wood — the small and almost invisible 
wire — and a dozen other artifices daily, 
and unblushingly resorted to by your 
soi-disant capillary attraction, atmo- 
spherical pressure, and no-ligature men; 
to say nothing of the absolute absurdity 
and humbug, in a philosophical sense, 
of attributing to “ atmospherical pres- 
sure” an adherence, which, (when suc- 
cessful) is the result of a good fit, pro- 
moted by the clamminess of the 6aliva, 
and assisted by the muscles of the cheeks 
and by the constantly recurring support 
of the tongue and under jaw, a result 
well known to dentists, and taken advan- 
tage of by them for these thirty years 
past. 

I have the honour to be, Sir, 

Your very obedient servant, 
Artifex. 

January 29, 1839. 


ON THE SPEED OF CANAL BOATS. 

Sir, — In my letter published in No. 
555 of the Mechanics 9 Magazine, I tried 
to explain why, when a quick passage 
boat on the Paisley canal is sailing up to 
the speed which keeps it upon the top of 
the wave, there is then much less strain 
on the towing line than there is when 
the boat is sailing at a rate so 6low as 
just to allow the swell to keep ahead of 
it; but since writing that letter another 
method of explaining part of the principle 
has presented itself to me. In No. 555 
of your Magazine it is shown, that the 
whole length of the wave is shorter than 
the boat ; this being the case it will be 
evident that when the boat is upon the 
top of the wave, which has a convex 
form, the draught of water near to the 
centre of its length, will be slightly in- 
creased, and in this way buoy up the 


centre, so as to cause the draught of 
water fore and aft to be much less than 
it is when the boat is sailing at a slower 
rate with a swell ahead ; for at any place 
near to the centre of the boat there is a 
much greater buoyancy in a given length 
than there is at the stern and bow. 
When a quick passage boat on a canal 
is upon the top of the wave, it is supported 
by the water, so as to pass through it, 
and be resisted less, than when sailing 
with a wave at its bow, or even when 
sailing on wide water at a speed equal to 
its best on a canal, and with the water 
nearly on a level all round its sides — 
although the water may buoy up or sup- 
port the boat to the same extent in all 
these cases ; for when sailing on the top 
of the wave the resistance caused by the 
action of the bow and 6tern upon the 
water, as also the friction of the water on 
these parts, will be greatly diminished, 
they being then a very small distance 
in the water, while the friction caused 
by the nearly parallel part of the boat 
passing through the water, will be but 
slightly increased ; as a small increase of 
the draught of water at the middle part 
of the boat, where the bulk is great in a 
given length, will much diminish the 
draught fore and aft, where the boat has 
a small capacity in the same length. 

A quick passage boat on a canal will 
be drawn at its best speed as easily as 
another boat of the same burden, but 
of a longer and consequently sharper 
shape, will be drawn at the same speed 
upon wide water; indeed the passenger 
boats upon the Paisley canal act much 
in the same way as longer and sharper 
shaped boats do upon wide water, for in 
each of these cases the resistance caused 
by the inclined parts acting on the water 
is very small, as the canal boat is mostly 
buoyed up or supported by the water at 
a part which runs nearly parallel to the 
direction in which it is sailing, and no 
part of the very long boat for wide water 
is much inclined to its course. From 
this it would appear that the best form 
for a quick passage canal boat will be 
different from that of a boat for sailing 
fast upon wide water. 

The bow and 6tern of a canal boat are 
not so deep into the water when sailing 
at its best speed as when sailing at rather 
a quick rate but behind the swell, and on 
this account the swell is not so great in 
the former as in the latter case. ' 
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When a boat is buoyed up, or sup- 
ported by the wave in the manner already 
described, it is a very different affair 
from skipping or rising to the surface of 
the water ; for when sailing upon the 
wave the vessel is buoyed up at its most 
bulky part, which is nearly parallel, so 
as partly to lift its ends out of the water ; 
but skipping upon the surface is caused 

K i action of the water upon the bow 
boat. 

When a canal boat sails upon the top 
of the wave, less power must keep it in 
motion than is required when the boat is 
moving at a quick rate, but behind the 
swell ; for in the first case there is in a 
manner only one wave formed during a 
long run, and the minute portion of its 
force continually destroyed by friction 
upon the banks of the canal or other re- 
sistance, is supplied by the action of the 
boat upon the water, whereas by moving 
slower than the swell a great many waves 
are in consequence formed in the same 
time; as the particles which form the 
wave have a motion in the same direction 
as that of the boat, this also will give 
some little advantage when the boat sails 
upon the wave. 

A quick passage boat of the ordinary 
construction, if sailing upon wide water, 
cannot get advantage of the wave in the 
same manner that it does when sailing 
at its best speed upon a canal, for in a 
canal the wave is confined about the 
boat, and in wide water the waves are 
sent away towards the banks. 

I am, Sir, 

Yours truly, 

James Whitelaw. 

Glasgow, Jan. 26, 18.39. 


GENERATION OF GASES IN THE 
CASTING OF IRON. 

Sir, — Having read in your Magazine, 
No. 799, au article upon the conversion 
of water into steam at high temperatures, 
by Dr. Schafhaeutl, I beg through the 
medium of your valuable Magazine to 
correct an inaccuracy of which the doc- 
tor has been guilty, relative to the cast- 
ing of iron in damp moulds, and the 
g» evolved from them. The doctor 
states that cast iron may be run into 
wet moulds without danger, whereas, I 
know from experience, that such is by 
no means the cases for many serious ac- 


cidents have occurred from this cause. 
In one instance which came under my 
knowledge, the upper box of a large 
casting was blown completely up to the 
roof of the foundry, and some of the 
beams set on fire by the melted iron 
which was spirted up by the formation 
of steam beneath it. The moulds are 
always dried by charcoal fires suspended 
over them, retaining merely sufficient 
dampness to bind together the sand. 
He also states that carburetted hydrogen 
is generated very slowly from the contact 
of the iron with the water ; he is mis- 
taken in supposing that it is carburetted 
hydrogen which is evolved. The iron 
combines with the oxygen of the water 
to form oxide of iron, and a large quan- 
tity of hydrogen is liberated, which is 
permitted to escape through a quantity 
of vents made in the moulds for that 
purpose, where it is enflamed, burning 
with a blueish flame, and emitting a smell 
of hydrogen wherever it escapes com- 
bustion. The small quantity of car- 
buretted hydrogen which is evolved, 
may be regarded merely in the light of 
an impurity contained in the hydrogen ; 
as, for every hundred parts of common 
cast iron which enter into the state of 
an oxide, there are but 7.066 of carbon 
set free, which, with perhaps a little car- 
buretted hydrogen obtained from the 
coal dust with which the foundrymen 
colour their moulds, forms a very small 
quantity indeed compared with the gas 
derived from the water, which, so far 
from being generated slowly, escapes 
with very great violence, on which ac- 
count the moulds are pierced in a great 
many places to permit of its free exit. 
With many apologies for having tres- 
passed so long on your paper, I subscribe 
myself, 

An Engineer. 


METHOD OF OBTAINING FAC-SIMILES OF 
OBJECTS BY TEE ACTION OF LIGHT. 

Considerable interest has been excited 
amongst the lovers of the fine arts, by the 
announcement that a method had been in- 
vented by a M. Daguerre of Paris, for fixing 
the beautiful representations of objects ob- 
tained in the Camera Obseura upon a surface 
prepared in a certain manner, so as to form 
a perfect picture. By some, the discovery of 
this use of sunshine, was thought to be all 
moonshine, but we are happy to say that it 
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appears iikely to be turned to some practical 
purpose. We subjoin an extract from the 
Constitutionnel, giving an account of the 
reception the announcement of the discovery 
has met with at the Academie , and by the 
Parisian public. 

u At the last sitting of the Academy of 
Sciences, M. Arago announced one of the 
most important discoveries in the fine arts 
that has distinguished the present century, 
the author of which has already acquired 
universal reputation by his miraculous dio- 
rama — M. Daguerre. It is well known that 
certain chemical substances of chlorate of 
silver, have the property of changing their 
colour by the mere contact of light ; and it 
is by a combination of this nature, that M„ 
Daguerre has succeeded in fixing upon paper 
prepared with it the rays that are directed 
on the table of the Camera Obscura and 
renderng the optical tableau permanent. The 
exact representation of whatever objects this 
instrument is directed to is, as everybody is 
aware, thrown down with vivid colours upon 
the white prepared to receive them, and the 
rays of light that are thus reflected have 
the power of acting in the way above alluded 
to on chlorate of silver, or certain prepara- 
tions of it. In this manner an exact repre- 
sentation of light and shade of whatever ob- 
ject may be wished to be viewed is obtained 
with the precise accuracy of nature herself, 
and it is stated to have all the softness of a 
fine aqua-tint engraving. M. Daguerre had 
made this discovery some years ago, but he 
had not then succeeded in making the alter- 
ation of colour permanent on the chemical 
substance. This main desideratum he has 
now accomplished, and in this manner has 
been able, among other instances, to make 
a permanent chemical representation of the 
Louvre, taken from the Pont des Arts. M. 
Arago, in commenting upon this most ex- 
traordinary discovery, observed, that a pa- 
tent would be by no means able to preserve 
the rights of the discoverer sufficiently to 
reward him for his efforts ; and he therefore 
urged the propriety of an application being 
made to the legislature for a grant of public 
money a3 a recompense. M. Biot, on the 
same occasion, compared M. Daguerre’s dis- 
covery to the retina of the eye, the objects 
being represented on one and the other sur- 
face with almost equal accuracy. 

“ What is the secret of the invention ? 
What is the substance endowed with such 
astonishing sensibility to the rays of light, 
that it not only penetrates itself with them, 
but preserves their impression ; performs at 
once the function of the eye and of the optic 
nerve — the material instrument of sensation, 
and sensation itself ? In good sooth we know 
nothing about it. Figure to yourself, says, 


a Parisian contemporary, a mirror which 
after having received your image, gives you 
back you portrait, indelible as a picture, and 
a much more exact resemblance. Such is 
the miracle invented by M. Daguerre. His 
pictures do not reproduce colour, but only 
outline, the lights and shadows of the model. 
They are not paintings, they are drawings ; 
but drawings pushed to a degree of perfec- 
tion that art never can reach. 

“ One has heard of writing by steam, but 
li drawing by sunshine” (or moonshine) is 
a novelty for which the world is indebted to 
M. Daguerre, of Paris, the diorama painter. 
M. Arago and M. Biot, who have made re- 
ports to the Academy of Sciences on the ef- 
fect of M. Daguerre’s discovery, have given 
up all attempts to define its causes. The 
complaisance of the inventor has permitted 
us to see these chefs- d’ oeuvre, where nature 
has delineated herself. At every picture 
placed before our eyes we were in admira- 
tion. What perfection of outline — what ef- 
fects of chiaro oscuro — what delicacy — what 
finish l But how can we be assured that this is 
not the work of a clever draughtsman ? As 
a sufficient answer, M. Daguerre puts a mag- 
nifying glass in our hand. We then see the 
minutest folds of the drapery, the lines of a 
landscape, invisible to the naked eye. In 
the mass of buildings accessories of all kinds, 
imperceptible accidents, of which the view 
of Paris from the Pont des Arts is composed, 
we distinguish the smallest details, we count 
the stones of the pavement, we see the mois- 
ture produced by rain, we read the sign of a 
shop. Every thread of the luminous tissue 
has passed from the object to the surface 
retaining it. The impression of the image 
takes place with greater or less rapidity, 
according to the intensity of the light ; it is 
produced quicker at noon than in the morn- 
ing or evening, in a summer than in a winter. 
M. Daguerre has hitherto made his experi- 
ments only in Paris ; and in the most favour- 
able circumstances they have always been 
too slow to obtain complete results, except 
on still or inanimate nature. Motion escapes 
him, or leaves only vague and uncertain 
traces. It may be presumed that the sun 
of Africa would give him instantaneous 
images of natural objects in full life and 
action.” 

The invention has since been the subject 
of discussion at the Royal Institution in 
London ; and we have been told that in some 
of the specimens exhibited, so perfect was 
the resemblance of the picture produced to 
the original, that the very threads «nd fibres 
of a person’s garments were plainly shown. 

The invention, if it produce results at all ap- 
proaching to what has been stated, is a most 
important one ; and we are happy to be able 
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to claim it as of English origin. The French 
must content themselves with the merit of 
applying it to practical purposes — no trifling 
honour in these utilitarian days. 

To substantiate our claim we append a 
letter which we have received from Sir An- 
thony Carlisle, stating that he performed 
experiments to the same effect forty years 
ugo ; also a communication from our cor- 
respondent Mr. Oxley, claiming the credit 
of the idea for himself and others ; but the 
date of their experiments is far subsequent 
to those of Sir Anthony. 


ON THE PRODUCTION OF REPRESENTATIONS 

OF OBJECTS BY THE ACTION OF LIGHT. 

Sir, — At the evening meeting holden at 
the Royal Institution on Friday last, seve- 
ral specimens of shaded impressions were 
exhibited, produced by the new French 
Camera. The outlines, as well as the in- 
terior forms of the objects, were faintly 
pictured, and hence the application of this 
method of impressing accurate designs may 
become disregarded after public curiosity 
subsides. 

Having, about forty years ago, made seve- 
ral experiments with my lamented friend, 
Mr. Thomas Wedgewood, to obtain and fix 
the shadows of objects by exposing the 
figures painted on glass, to fall upon a flat 
surface of shamoy leather wetted with nitrate 
of silver, and fixed in a case made for a 
stuffed bird, we obtained a temporary 
image or copy of the figure on the surface 
of the leather, which, however, was soon 
obscured by the effects of light. It would 
be serviceable to men of research if failing 
experiments were more often published, be- 
cause the repetition of them would be thus 
prevented. The new method of depicting 
by a camera, promises to be valuable for 
obtaining exact representations of fixed and 
still objects, although at present they seem 
only to possess the correct elements for a 
finished drawing. 

Few artists of competent skill addict 
themselves to drawing natural objects, al- 
though the value of such designs wholly 
depends on exactness. For anatomical pur- 
poses designs should be faithfully correct, 
and the new instrument and new method 
are well suited to those purposes. 

Among the many splendid plates de- 
voted to illustrate anatomy, none are so 
truly executed as those of Cheselden, which 
were taken by a Camera Obscura. 

Your obliged reader, 

Anthony Carlisle. 

Langham-place, Jan. 30, 1839. 


REMARKS ON M. DAGUERRE’S CHEMICAL 

AND OPTICAL INVENTION FOR PRODUC- 
ING DRAWINGS FROM OBJECTS BY THE 

ACTION OF THE RAYS OF LIGHT. 

Sir, — In No. 775 of your valuable Ma- 
gazine for 16th June, 1838, I showed in 
the most ample manner how very difficult 
it is to determine the merits of the origi- 
nality and priority of inventions and dis- 
coveries, and I now again respectfully beg 
leave to call your attention to this subject. 
I have just bought a copy of a paper con- 
taining an account of M. Daguerre's in- 
vention or discovery of a means of produc- 
ing drawings by the action of light. I cer- 
tainly congratulate that gentleman on being, 
as I believe, the first to bring such a project 
into full operation ; but I cannot compli- 
ment him on being, by many years, the first 
or earliest projector. This honour I be- 
lieve is due to England and to Englishmen, 
and I claim it for myself and two other 
gentlemen, viz. Mr. John Turneau, a very 
excellent artist and eminent portrait painter, 
the inventor and patentee of the Liverpool 
lamps, so much celebrated before the in- 
troduction of gas lights ; the other, Egerton 
Smith, Esq., Editor and Proprietor of the 
Liverpool Mercury . I scarcely need say 
that both these gentlemen are highly es- 
teemed by all that have the honour of their 
acquaintance, and universally respected, not 
only in Liverpool, but generally throughout 
Lancashire, for their integrity, talents, and 
urbanity. I was for upwards of eight years, 
during the whole of my residence in Liver- 
pool, on the strictest terms of friendship 
and intimacy with them, and we have often 
met for the purpose of discussing various 
interesting inventions and discoveries. Mr. 
Turneau in 1823 or 1824, lent me Sene- 
felder's large quarto work on the Discovery 
and Practice of Lithography, with which 
I was much amused and greatly interested ; 
in fact, I was wonderfully well pleased with 
Senefelder's discovery, which forcibly re- 
minded me of a project I had conceived a 
few years before ; for having then a mode- 
rate knowledge of chemistry, I was well 
acquainted with the fact, that certain che- 
mical preparations, especially those of silver, 
were subject to great changes of colour 
from the effect of the rays of light. I com- 
municated my ideas on this subject to the 
gentlemen I have named, proposing that a 
camera obscura or similar optical means 
should be made to throw the images of the 
objects to be delineated upon paper satu- 
rated with the chemical preparation. Mr. 
Smith and Mr. Turneau both told me that 
they had long before I mentioned it, enter- 
tained ideas of the possibility of accom- 
plishing such a thing ; and indeed, I have 
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lot the least reason to. doubt them, for each 
of them may be, and in considered as being, 
& universal genius, familiar with every use- 
ful and curious invention. They observed 
to me, that as many chemical substances 
were acted upon by light, it might be at- 
tended with considerable trouble to hud out 
which was the best to be used for this pur- 
pose. I myself proposed using a solution 
of nitrate of silver, or lunar caustic in water, 
and to prepare the paper by moistening it 
with this liquid, for I had many years be- 
fore used this as a marking ink for linen, 
and had observed that if this liquid was 
exposed to the light it became black and 
less useful for marking with. I considered 
that the paper might be dried in the dark 
and kept close shut up until wanted, and 
that when it had been acted upon, and had 
received the desired impressions of objects 
by means of the camera obscura, it should 
be withdrawn therefrom in the dark, or as 
little as possible exposed to the light until it 
had been immersed in an alkaline solution, 
or a solution of muriate of soda, or satu- 
rated with spirit varnish, to fix the tints and 
prevent further change from the action of 
the light. As I had no camera obscura, I 
did not proceed with my intended experi- 
ments, and have ever since, from various 
circumstances, been prevented from follow- 
ing up my project, although Mr. Turneau 
and myself discussed the matter with so 
much earnestness as to argue which room in 
his house would be the best to place the 
camera, and to try the experiments in. Mr. 
Turneau then resided in Lord Street, Liver- 
pool, and if he should see this communica- 
tion it cannot fail to remind him of the 
whole affair. Thus you see, Mr. Editor, 
there are three Englishmen to a certainty, 
and perhaps more of our countrymen who 
projected making use of the rays of light 
to delineate drawings or likenesses of objects 
long before M. Daguerre.* 

I am, Sir, yours, &c. 

Thos. Oxley, Teacher. 

3, Elixabeth-place, Westmincter-road, 

February 2, 1830. 


IMPROVED 8AFETY-VALVE FOR 
STATIONARY STEAM ENGINES. 

Sir, — It is a remarkable fact, that whilst 
nearly every part of the steam-engine has 
heen the subject of improvement — whilst 
we have had improved pistons, air-pumps, 
buckets, and valves, improved modes of 
generating steam, and improved modes of 
condensation — still that most important, 


+ We reserve a letter eomeaunlcsMsn of Mr. 
Oxley's tor another, apcaaton,— Bp. M.M, 


that most essential part of this mighty ma- 
chine, namely, the safety-valve, remains s» 
statu quo — still remains, in more senses 
than one, fixed upon its seat . In its most 
perfect form of construction, it is very little 
superior to that proposed by its inventor, 
Papin, whilst in jm&ny cases it is decidedly 
worse. It is very common in this part of 
the country to fix a safety-valve only two 
inches diameter upon a ten -horse boiler, 
and three inches upon a twenty- horse, and 
so on. Now, taking it for granted that 
these valves are free to act, (which in many 
cases they are not, on account of the stuff- 
ing-boxes with which some of them are 
provided), there is still an insufficiency of 
room for the escape of steam ; from the cir- 
cumstance that a pressure greatly superior 
to that with which the safety-valve is loaded 
is required to raise it any considerable dis- 
tance from its seat. I never recollect to 
have seen a safety-valve raised one-eighth 
of an inch, although the steam may have 
been blowing off at a pressure considerably 
above that indicated. If we take one-eighth 
of an inch, for example, and multiply it by 
the circumferences of the valves whose re- 
spective diameters in inches are 2, 3 and 4, 
we shall have the several quantities *7854, 
1*178 and 1*568, being the respective areas, 
in inches, of the openings by which the 
steam is allowed to escape from a 10, 20 or 
30-horse boiler, as the case may be. Pretty 
safety-valves, truly! But perhaps the worst 
form of safety-valve, and one which is com- 
ing into very general use, is that which is 
loaded by a spring in lieu of a weight ; by 
this contrivance an additional force is operat- 
ing to prevent the escape of the steam, at 
the very moment that the contrary should 
take place; or, in Hibernian phrase, “ the 
more it wants to escape, the more it can't.” 

A safety -valve, to be worth the name, should 
allow the free escape of all the steam which 
can possibly be generated in the boiler to 
which it is attached, at the very moment it 
has acquired a certain degree of elasticity; 
and it was under this impression that the 
following plan snggested itself to me, which, 
though perhaps inapplicable to steam vessels 
and locomotives, might certainly be easily 
applied to all fixed boilers, whether high 
or low-pressure. Suppose A, B, C, D, (in 
the annexed figure) to represent a com- 
mon low-pressure boiler, the water-level m 
which is indicated by the line E F ; G H 
being the pipe by which it is supplied with 
water ; of course, there will be an hydro- 
static column in this pipe, the height of 
which will depend upon the elastic force 
of the confined steam ; if this force be 
equal to 51bs. upon the square inch, above 
the pressure of the Atmosphere, then the 
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H I would be about 11 feet 6 incbe* pipe, K, to the feed-pipe, C H, it is dew 
in height, If we now suppose a small cis- that when the steam had forced the water t» 
twn, J, attached by means of the bended the level, I, that it would stand the sasae 



height in the cistern) K ; it is equally clear, ceeds the assigned pressure but a small de- 

that if the safety-valve be mounted upon gree, it is evident that it might be so loaded 

the pipe, L M, and loaded by means of a as to lift, before the water was forced as 

lever the weight attached to which was sus- high as the weight N ; whilst, if the valve 

pended in the cistern J, that the moment should happen to stick upon its seat, (a very 

the pressure of the steam had raised the common case,) or there should be more 

water into that cistern, a great part of the steam generated than can escape under those 

weight N would be supported by the water circumstances, the increased pressure of 

so raised, and consequently taken off the steam would raise the water so as to sur- 

safety-valve ; further, if this weight be round the weight N, and consequently re- 
cast hollow, so as to float in water, of course lease the valve. Of course it is no more 

it would be taken off altogether — from the necessary that the safety-valve should be 

circumstance that the water would rise in fixed so much above the boiler, than that 

the pipe G H, nearly 28 inches for 'every the column, H I, should be water ; a well- 

pound of pressure. Jt is evident, that a arranged system of levers in one case, and 

boiler fitted upon this plan would work at the substitution of mercury in the other, 

any assignable pressure, and yet not the would answer all the ends required, 

smallest portion of steam escape from the The admission of this communication into 
safety-valve; whilst, if that pressure be your valuable columns, (should you deem 

exceeded only so much as the one-sixth or it worthy of the honour,) might, perhaps, 

one-seventh of a pound upon the inch, afford a useful hint to many , and would cer- 

the safety valve would be as effectually tainly be a source of gratification to one of 

opened as if it were taken out altogether. your constant readers. 

If there should be an objection to the steam J. R. 

blowing off at (suppose) every time it ex- Todmorden, Dec. 17th, 1838. 

THl MECHANICS* MAGAZINE METROPOLITAN RAILWAY MAP. 

Sir, — The Metropolitan Railway Map, partment as well as others. As far as exe- 

which forms the frontispiece to your xxixth cution is concerned, there is no ground fbr 

volume, is undoubtedly a specimen of li- complaint ; but may 1 be permitted to hint 

thography, which reflects the highest credit that there is some deficiency in that still 

on your artist, and goes far towards prov- greater essential, correctness ? Trifling 

ing that sone may prov e a very formidable errors cannot well be avoided in a sheet 

rival to copper and steel in the map de- comprising such a number of objects and 
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their names : the greatest care probably 
would not suffice to expurgate such small 
and yet puzzling mistakes as the putting 
** Athyns” for “ Albyns,” 44 Bomdon” for 
“ Homdon,” or “ Penae-common ” for 
” Penge-common but the faults I allude 
to are of a graver character, as occurring 
in a Railway map. Tn this it is of course 
pre-eminently necessary that some idea 
should be given of the face of the country, 
to which end the range, and, if possible, 
the elevation of the hills should be marked, 
and particular attention paid to the courses 
of the streams crossing or accompanying 
the lines of rail. This is done in some 
parts of the map in question, but not in 
others ; so as to detract very considerably 
from the utility of the whole. The great 
range, or double range of hills in Kent 
and Surrey is shewn, so that the reason of 
the proposed deviation of the Dover Rail- 
way is made plain to every spectator. But 
on the other hand, Hertfordshire is de- 
lineated as having a perfectly fiat surface, 
so that the windings of the Birmingham 
line appear quite causeless and inexplicable, 
while the perplexity in this quarter is still 
further increased by the omission of the 
rivers Gade and Bulbourne, whose valleys 
in reality determine the course both of the 
railway and the Grand Junction Canal. 
The Gade, as far as can be made out in the 
map, appears to rise in Cashiobury Park, 
instead of to the northward of Hemel 
Hempstead ; and as to the Bulbourne, that 
has disappeared altogether. While men- 
tioning streams, I may remark that one of 
them is made to flow no-where, another into 
the Paddington Canal, and a third into the 
Great Western Railway. This must have 
resulted from sheer carelessness, doubly 
mortifying in connexion with a work, which 
in other respects bears so many marks of 
patient pains-taking. 

Is it quite correct to give other names to 
the various lines than those they are author- 
ised to bear by Parliament ? The practice, at 
any rate, may lead to confusion, to say the 
least of it. Besides, if the 44 Northern and 
Eastern Railway” is to be styled the 44 Cam- 
bridge,” and the South Eastern Railway,” 
the” Dover,” why should not the 44 Eastern 
Counties,” by a parity of reasoning, be 
called the ” Norwich ?” Let there be uni- 
formity, at any rate ; this is, however, a 
virtue but too little attended to throughout ; 
for instance, the different 44 stations” are 
duly marked on some of the lines, while 
they are totally omitted upon others, and 
this without reference to their being in ac- 
tual operation or not. As to the 44 Black- 
wall” and the 44 London Grand Junction” 
railways, they are left out altogether, al- 
though perhaps quite as likely to be com- 


pleted as some that are inserted. — the 
“ Thames Junction,” to wit, — and what air 
omission for a 44 Metropolitan” map I 
I take it for granted that the various 
lines are delineated correctly in the main, 
but there is certainly a very material error 
as to the terminus of one of them. The 
” Eastern Counties” is represented as en- 
tering London immediately north of the 
Mile-end-road, proceeding close to the north 
side of Whitechapel, and terminating near 
the end of Fenchurch and Leadenhall- 
streets. In reality, this line is intended 
to proceed much further to the north, 
through the terra incognita of Bethnal- 
green, to a terminus on the eastern side of 
Shoreditch. These are points which the 
artist might easily have ascertained, and 
which are by no means unimportant to 
notice. Your artist’s line, for example, 
would be immeasurably more expensive 
than the real one, from the havoc it would 
make with valuable property, while he lands 
his railway travellers in a characteristically 
different part of the town from that which 
is to be the real site of the terminus. Again, 
he makes the 44 Cambridge ” railway join 
the Eastern Counties’ only at the depot 
common to both. Now, it is understood 
that the former line will join the latter some 
miles from town (it is said, I think, at 
Angel-lane, Stratford) which, however, is 
on a different bank of the Lea from the 
works in progress at Tottenham). Tf the 
lithographer had shown all the hills, as he 
ought to have done, it would be plainly 
perceived that, according to his line, the 
Northern and Eastern (Cambridge) Com- 
pany would not avoid the high ground 
about Clapton, which would require a tun- 
nel or deep cuttings at a vast expense, the 
saving of which seems to have formed their 
principal inducement for abandoning their 
original plan, and agreeing to a junction 
with the Eastern Counties. Surely all in- 
formation as to these matters might easily 
have been obtained in the proper quarters, 
and those errors avoided which now cer- 
tainly form a blemish in a very beautiful 
woijc of art. It may not, even now, be too 
late to remove that blemish in some degree, 
by the insertion of these few corrections in 
the pages of the Magazine which has intro- 
duced the work in question to the world. 

I remain, Sir, yours, respectfully, 

January 30th, 1839. H. 

[Although this communication is rather 
severe upon ourselves (or rather our artist), 
and, as we shall show, unjustly so, we 
readily insert it from a respect for the spirit 
of usefulness in which It is written. To 
some of the minor errors noticed, we, on 
the part of our artist, must plead guilty ; 
it is not a little, however, to his credit, that so 
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sharp-sighted a critic as “ H.” has, with 
all his microscopic acumen, been able to 
discover so few amongst the thousands of 
names, and representations of roads, and 
rivers, and towns, and buildings, which 
cover to almost a needle’s point, our super- 
fic : al square foot of paper. From the 
“ faults of a graver character,” found by 
“ H.” we must defend ourselves. With 
regard to hills, Hertford is by no means a 
flat country, but its undulations are, for the 
most part, of so gradual a nature as to ren- 
der their representation on a map, even of 
ten times the scale, almost impossible ; the 
abrupt ranges of hills of Kent and Surrey, 
are easily shewn. With regard, in the 
next place, to the junction of the Northern 
and Eastern with the Eastern Counties 
Railway, our correspondent will find plainly 
marked out on the map in dotted lines, the 
intended deviation of the Northern and 
Eastern railway at Tottenham, to the Eastern 
Counties’ at Angel-lane, Stratford. These 
railways are shewn on the map as authorised 
by Parliament to be constructed (excepting 
the slight error as to terminus, noticed by 
“ H.”) ; and until an act is obtained, au- 
thorising the proposed deviation, we do 
not think we are authorised in treating it 
as a de facto railway. The very fact of 
“ H’s ” being able to detect so trifling an 
error, as he mentions with regard to the 
terminus of the Eastern Counties Railway, 
upon a map of London occupying little 
more than a superficial inch , is a proof of 
the general correctness of the plan. The 
real errors and omissions pointed out shall 
be remedied in the next edition. — E d. M.M. 


INSTITUTION OF CIVIL ENGINEERS. 

[Abridgment of the Report for 1838] 

The following are the officers elected for 
the ensuing year: — President: James 
Walker, F.R.S.L. andE.— Vice Presidents: 
W. Cubitt, F.R.S. ; Bryan Donkin, F.R S. ; 
Joshua Field, F.R.S. ; Henry R. Palmer, 
F.R.S. — Other Members of the Council: F. 
Bramah; I. K. Brunei, F.R.S. ; J. Howell; 
J. Locke, F.R.S. ; G. Lowe, F.R.S. ; J. 
Macneill, F.R.S. ; M. A. Provis ; Major 
Robe, R.E. ; James Simpson; R. Stephen- 
son. — Treasurer: W. A. Hankey, — Audi- 
tors : W. Freeman ; Charles Manby. — Se- 
cretary : Thomas Webster, M.A. The gene- 
ral meeting of the institution was held on 
the 15 th instant, when the annual report 
was read. The following are extracts from 
this document. After alluding to the pro- 
gress and success of the institution, the 
council observe : — At the close of the pre- 
ceding session, the council issued a list of 
subjects, to adequate communications on 


which they would award premiums.' The 
following communications were received : 

An elaborate and beautiful set of drawings 
of the shield at the Thames Tunnel,” from 
Mr. Brunei, and two sets of drawings of 
Huddart's rope machinery ; the one from 
Mr. Birch, the other from Mr. Dempsey. 
The council, feeling this communication and 
the invention of the shield were entitled to a 
high mark of approbation, determined on 
presenting Mr. Brunei with a silver medal, 
accompanied by a suitable record of the high 
sense entertained of the benefits conferred 
by him on the practice of the civil engineer. 
Feeling, also, that the beauty of the draw- 
ings justly merited some mark of approba- 
tion, they determined on presenting the 
draughtsman, Mr. Pinchback, with a bronze 
medal in testimony thereof. The communi- 
cations by Mr. Dempsey and Mr. Birch, on 
Huddart’s rope machinery, likewise called 
for some special mark of approbation on the 
part of the council. The liberality of Mr. 
Cotton, in throwing open to the institution 
the works of the late Captain Huddart, is 
fresh in the recollection of most present ; 
with that same liberality, he at once acceded 
to the wish of the council to allow any per- 
son to attend and make drawings of this ce- 
lebrated rope machinery for the institution. 
Two young men availed themselves of this 
liberality, and, with great perseverance, 
measured and took drawings of this elaborate 
machinery. The council felt, that to have 
attempted to distinguish betwixt the merits 
of these two communications would have 
been both difficult and invidious ; they have, 
therefore, awarded a Telford medal, in silver, 
aeeompanied by books to the value of five 
guineas, both to Mr. Birch and Mr. Demp- 
sey. On the other subjects, issued at the 
same time, the council have not yet received 
communications of adequate merit ; but they 
have the pleasure of announcing several to 
have been promised. These subjects have 
been again announced, with others, as prize 
subjects for the present session. But though 
the council received no communication in 
which the subject of steam was treated with 
the generality and comprehensiveness which 
they desired, they received the following on 
parts of this great subject, to each of which 
they awarded a silver medal: — “On the 
Effective Pressure of Steam in the Cornish 
Condensing Engine,” by Thomas Wick- 
steed ; “On the Expansive Action of Steam 
in the Cylinder of some of the Cornish En- 
gines,” by W. J. Henwood; and on the 
“ Evaporation of Water in the Boilers of 
Steam Engines,” by Josiah Parkes. — The 
council also awarded a silver medal to the 
communications of Lieut. Denison, “ On 
the Strength of American Timber,” and 
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of Mr. Bramah “ On the Strength of Cast 
Iron.” The series of experiments bj 
Lieut. Denison was undertaken by that 
officer when stationed abroad, with the 
view of establishing some proportion be- 
twixt the strengths of different kinds of 
American timber, and affording a means 
of comparing their strength with that of 
European. The communication by Mr. 
Bramah is also a valuable addition to our 
knowledge. These experiments, undertaken 
with the view of verifying the principles as- 
sumed in the work of Tredgold on oast iron, 
surpass every other series in number, and 
in the care taken to insure accuracy, since 
two similar specimens of each beam were 
subjected to trial. The principles, with the 
view of establishing which these experiments 
were undertaken, are, that within the elastic 
limit the forces of compression and exten- 
sion are equal; and that, consequently, a 
triangular beam, provided it be not loaded 
beyond that limit, will have the same 
amount of deflection, whether the base or 
apex be uppermost ; and a flanged beam the 
same deflection, whether the flange be at the 
top or the bottom. This communication is 
accompanied by some observations by Mr. 
A. H. Renton, pointing out the agreement 
which subsists between the experiments and 
results of the formulae of Tredgold. The 
Council have peculiar pleasure in pointing 
x>ut the two preceding communications as of 
a kind on which they conceive the Telford 
Premiums may be worthily bestowed. — A 
silver medal has also been awarded to Mr. 
Green, for his communication “ On the 
Canal Lifts on the Grand Western Canal 


to Mr. Harrison for his communication 
“ On the Drops on the Stanhope and Tyne 
Railway and to Josiah Richards for his 
elaborate Drawing of the Rhymney Iron- 
works. The council have also awarded a 
silver medal to Francis Wishaw for his 
“ History of Westminster Bridge/ 1 The 
institution received, during last session, 
from Mr. Rendel, an elaborate and beautiful 
set of drawings, accompanied by a suitable 
description of the Torpoint Floating Bridge. 
The council felt that in awarding a silver 
medal to Mr. Rendel, accompanied by a 
suitable record of the sense entertained of 
the benefit conferred by him on the inland 
communication of the country, this, the 
highest acknowledgement in their power to 
make, is most amply merited. A bronze 
medal has been awarded to Mr. Ballard for 
his ice-boat, and a description of his method 
of breaking ice by forcing it upwards. This 
simple method is applicable at about one- 
third the labour of the ordinary ice-boat. 
A bronze medal has also been awarded to 
Thomas M. Smith for his drawing and ac- 
count of Edwards’s, or the Pont-y-tu Prydd 
Bridge, in South Wales. Mr. Smith being 
in the neighbourhood of this bridge, availed 
himself of the opportunity to make accurate 
drawings of its carious and interesting struc- 
ture. The council have also awarded five 
guineas to Mr. Guy for his method of mail- 
ing perfect spheres. This great desideratum 
iu the mechanical art has been in a great 
measure supplied by the ingenuity of thiB 
individual, and a simple method furnished 
of readily producing very accurate spheres 
of metal or other hard substances. 


ON THE CHEMICAL EXAMINATION OF GUNPOWDER. 


I have treated five different samples: 
1, The government powder made at Waltham 
Abbey ; 2, Glass gunpowder made by John 
Hall, Dartford ; 3, The treble strong gun- 
powder of Charles Lawrence and Son ; 4, 
The Dartford gunpowder of Pigou and 
Wilks ; 5, Superfine treble strong sporting 
gunpowder of Curtis and Harvey. The first 
is coarse-grained, the others are all of con- 
siderable fineness. The specific gravity of 
each was taken in oil of turpentine : that of 
the first and last three was exactly the same, 
being one 1*80 ; that of the second was 
1*793, all being reduced to water as unity. 

The above density for specimen first may 
be calculated thus : 

75 parts of nitre, specific giavity = 2*000 
15 parts of charcoal, specific gr. = 1*154 
IB parts of sulphur, specific gr. = 2*000 

The volume of these constituents is 55*5, 
(tike volume of their weight of water being 


100 ;) by which if their weight 100 be di- 
vided, the quotient is 1*80. 

The specific gravity of the first and second 
of the above powders, including the inter- 
stices of their grains, after being well 
shaken down in a phial, is 1*02. This is a 
curious result, as the size of the grains is 
extremely different. That of Pigou and 
Wilks similarly tried is only 0*99 ; that of 
the Battle powder is 1*03 ; and that of Cur- 
tis and Harvey is nearly 1*05. Gunpowders 
thus appear to have nearly the same weight 
as water, under an equal bulk ; so that an 
imperial gallon will hold from 10 pounds to 
10 pounds and a half as above shown. 

The quantities of water which 100 grains 
of each part with on a steam bath, and ab- 
sorb when placed for 24 hours under a 
moistened receiver standing in water, are as 
follows : — 
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100 grains of Waltham Abbey, lose 1*1 


of Hall 0*5 

Lawrence 1*0 


Pigou and Wilks .... 0*6 
Curtis and Harvey ... 0*9 

Thus we perceive that the laige- grained 
government powder resists the hygrometric 
influence better than the others ; among 
which, however, Lawrence’s ranks nearly as 
high. These two are therefore relatively the 
best keeping gunpowders of the series. 

The process most commonly practised in 
the analysis of gunpowder seems to be toler- 
ably exact. The nitre is first separated by 
hot distilled water, evaporated and weighed. 

A minute loss of salt may be counted on, 
from its known volatility with boiling water. 

I have evaporated always on a steam bath. 

It is probable that a small portion of the 
lighter and looser constituent of gunpowder, 
the carbon, flies off in the operations of 
corning and dusting. Hence, analysis may 
show a small deficit of charcoal below the 
synthetic proportions originally mixed. The 
residuum of charcoal and sulphur left on 
the double filter-paper, being well dried by 
the heat of ordinary steam, was estimated, 
as usual, by the difference of weight of the 
inner and outer papers. The residuum was 
cleared off into a platina capsule with a tooth 
brush, and digested in a dilute solution of 
potash at a boiling temperature. Three parts 
of potash are fully sufficient to dissolve out 
one of sulphur. When the above solution 
is thrown on a filter, and washed first with 
a very dilute solution of potash boiling hot, 
then with boiling water, and afterwards 
dried, the carbon will remain; the weight 
of which deducted from that of the mixed 
powder, will show the amount of sulphur. 

I have tried many other modes of esti- 
mating the sulphur in gunpowder more di- 
rectly, but with little satisfaction in the re- 
milts. When a platina capsule, containing 
gunpowder spread on its bottom, is floated 
in oil heated to 400° Fahrenheit, a brisk 
exhalation of sulphur fumes rises, but, at 
the end of several hours, the loss does not 


^100 grains afford, of Nitre. 

Waltham Abbey 74*5 

Hall, Dartford 76’2 

Pigou and Wilks 77 4 

Curtis and Harvey . . . . 76*7 
Battle Gunpowder 77*0 


It is probable, for reasons already as- 
signed, that the proportions mixed by the 
manufacturers may differ slightly from the 
above. 

The English sporting gunpowders have 
long been an object of desire and emulation 
in France. Their great superiority for fowl- 
ing pieces ever the product of the French 


by steam heat, gain 0*8 over water. 

2*2 

1*1 

2*2 

1*7 

amount to more than one-half of the sul- 
phur present. 

The mixed residuum of charcoal and sul- 
phur digested in hot oil of turpentine, gives 
up the sulphur readily; but to separate 
again the last portions of the oil from the 
charcoal or sulphur, requires the aid of al- 
cohol. 

When gunpowder is digested with chlorate 
of potash and dilate muriatic acid, at a 
moderate heat in a retort, the sulphur is 
acidified ; but this process is disagreeable 
and slow, and consumes much chlorate. 
The resulting sulphuric acid being tested by 
nitrate of baryta, indicates of course the 
quantity of sulphur in the gunpowder. A 
curious fact occurred to me in this experi- 
ment. After the sulphur and charcoal of 
the gunpowder had been quite acidified, I 
poured some solution of the baryta salt into 
the mixture, but no cloud of sulphate ensued. 
On evaporating to dryness, however, and 
redissolving, the nitrate of baryta became 
effective, and enabled me to estimate the 
sulphuric acid generated ; which was of 
course 10 for every 4 of the sulphur. 

The acidification of the sulphur by nitric 
or nitro-muriatic acid is likewise a slow and 
uhpleasant operation. 

By digesting gunpowder with potash wa- 
ter, so as to convert its sulphur into a sul- 
phuret, mixing this with nitre in great ex- 
cess, drying and igniting, I had hoped to 
convert the sulphur readily into sulphuric 
acid ; but on treating the fused mass with 
dilute nitric acid, more or less sulphurous 
acid was exhaled. This occurred even though 
ohlorate of potash had been mixed with the 
nitre to aid the oxygenation. 

The following are the results of my ana- 
lyses, conducted by the first described me- 
thod : 


Charcoal. 

Sulphur. 

Water. 

14*4 

10*0 

1*1 

14*0 

9*0 

0*5 loss 0*3 

13*5 

8*5 

0*6 

12*5 

9*0 

1*1 loss 0*7 

13*5 

8*0 

0*8 loss 0*7 


national manufactories, is indisputable. Un- 
willing to ascribe this ^superiority to any 
genuine cause, M. Vergnaud, captain of 
French artillery, in a little work on fulmi- 
nating powders, lately published, asserts 
positively, that the English manufacturers 
of 4 poudre de chasse' are guilty of the 4 ehar- 
latanisme’ of mixing fulminating mercury 
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with it. To determine what truth was in 
this allegation, with regard at least to the 
above five celebrated gunpowders, I made 
the following experiments : 

One grain of fulminating mercury, in 
crystalline particles, was mixed in water 
with 200 grains of the Waltham Abbey 
gunpowder, and the mixture was digested 
over a lamp with a very little muriatic acid. 
The filtered liquid gave manifest indications 
of the corrosive sublimate, into which ful- 
minating mercury is instantly convertible 
by muriatic acid ; for copper was quick- 
silvered by it : potash caused a white cloud 
in it that became yellow, and sulphuretted 
hydrogen gas separated a dirty yellow white 
precipitate of bisulphuret of mercury. When 
the Waltham Abbey powder was treated 
alone with dilute muriatic acid, no effect 
whatever was produced upon the filtered 
liquid by the sulphuretted hydrogen gas. 

200 grains of each of the above sporting 
gunpowders were treated precisely in the 
same way, but no trace of mercury was ob- 
tained by the severest tests. Since by this 
process there is no doubt but one 10,000th 
part of fulminating mercury could be de- 
tected, we may conclude that Captain 
Vergnaud’s charge is groundless. The su- 
periority of our sporting gunpowders is 
due to the same cause as the superiority of 
©ur cotton fabrics — the care of our manu- 
facturers in selecting the best materials, 
and their skill in combining them. — Dr. 
Ure’s Dictionary of Arts and Manufactures. 


NOTES AND NOTICES. 

Kynazing.— It is to be hoped that we shall have 
no more tampering with dry-rot docters and their 
nostrums, for tho preservation of her Majesty’s 
■hips. The steeping of large logs of timber in so- 
lutions of any kind, is perfectly useless ; the solu- 
tion penetrates only skin-deep, whereas, the real 
dry-rot commences at the centre, where the fibres 
being the oldest, first gave way, as is the case in 
standing tree. The only plausible and promising 
preservative of timber is the gas of the Kerasote, 
procured from the distillation of coal or vegetable 
tar, which, when driven off in the shape o* gas, 
will penetrate every part of the largest logs, and 
render the wood almost as hard as iron ; so hard. 
Indeed, as not easily to be worked. It is understood 
that in Belgium they are using it as blocks for the 
railroads. The worm ( teredo navalis) as proved at 
Sheerness, will uot touch it, while pieces of the 
same wood, steeped in corrosive sublimate, sulphur- 
eous acid and other active solutions , were bored 
through and through. Let our ships be built of 
good sound English oak, as they formerly were, well 
seasoned, under cover* and left on the stocks as long 
as they conveniently can be allowed, and we shall 


hear no more of dry-rot or wet either. The Royal 
William earried a flag, as guard ship, when nearly a 
century old j the Sovereign of the Seas was burnt 
when half a century old; and Anson’s Centurion, 
always in service, was broken up when nearly forty 
years old ; yet none of these— nor many hundred 
old ships— were steeped in any quack nostrums.* 
Sir John Barrow's Life of Lord Anson. 

Preservation of Flour.— A very strong compres- 
sion of flour, in rectangular moulds, is said, by M. 
Robineau, to preserve it both from damp and from 
insects. The bran must not be separated from it 
before it is pressed. A cake of flour, thus prepared, 
was placed by him in a very damp cellar, from 
which it was taken, at the end of six weeks, without 
any alteration. Another was put into some flour 
infected with insects, and after remaining there for 
eight days, it had acquired the unpleasant smell of 
the spoiled flour, which it retained for a long time, 
but the insects had not attacked it.— Athenwum. 

Improved Saddle.— A saddler of the name of Col- 
linson, an ingenious young man, resident In Bur- 
n$ston, near Bedale, has invented a saddle with an 
air seat, which, from its comfortable pliancy and 
elasticity, prevents much of the weariness and all 
the other usual unpleasant consequences, occasioned 
by long sitting on horseback. The invention will, 
in a little time, be fully made known to the 
public. 

New Thrashing Machine.— On Tuesday last, a 
new hand thrashing machine was exhibited at the 
market, the first merit of which is its cheapness (its 
cost is only a few pounds), and its second, that it 
will thrash about four quarters of wheat daily j two 
men are employed, in turning it, and two others in 
feeding it and clearing the straw away. The ma- 
chine, instead of diminishing manual labour, in- 
creases it, by giving employ to those labourers who 
cannot use the flail, and who in wet days could not 
be profitably occupied. It is very portable, and 
occupies but a small space. John Ellman, Esq., a 
few weeks back, introduced the first machine of this 
description into the county, and Mr. Cheal, the 
machinist, has made the one alluded to upon the 
same principle. As we are led to believe it to be of 
great utility to the farmer, there is little doubt that 
it will be extensively used.— Susses Express. 

Ericsson's Propeller.— On Tuesday last, Jan. 29, 
the R. F. Stockton, (described in Mechanics' Maga- 
zine, No. 707) towed the American packet ship, 
Toronto , from Blackwali to the lower point of 
Woolwich, a distance of three miles and a quarter, 
in 40 minutes, against the flood tide, then running 
from two to two and a half miles, thus towing her 
through the water at the rate of upwards of six 
miles an hour. The Toronto is 650 tons burden, 
she measures 32 feet beam, and drew at the time of 
the trial 16 feet 9 inches water ; thus presenting • 
sectional area of more than 460 square feet. Now 
the fact of this body having been moved at a rate of 
upwards of six miles an hour, by a propeller, or 
piece of mechanism, measuring only 6 feet 4 inches 
in diameter, and occupying less than three feet in 
length, is one which scientifically considered, is in- 
teresting in the extreme, and in a practical or com- 
mercial point of view is of immense importance. 
We understand a company is about being formed to 
apply the propeller to a ship of 1,000 tons burden, 
to be employed in transatlantic navigation ; and as 
her sailing qualities will not at all interfere with her 
steaming power, it is confidently anticipated that 
increased safety will l>e insured and her passage 
greatly accelerated, at a saving of at least one-half 
the ftael.— Times. 
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MOTT'S AMERICAN PATENT PARLOUR 

8TOVE. 

Mr. J. S. Mott of New York, lately 
obtained a patent in America for an im- 
proved parlour stove, which he states in 
a description thereof, published in the 
Franklin Journal for Nov. last, to be 
“furnished with air heaters, so construct- 
ed as to economize fuel, and to supply 
air of genial warmth, which is not dete- 
riorated in its passage through the heat- 
ing flues.” The following is the de- 
scription of this par lour stove, as set 
forth in Mr. Mott’s specification : — 

“ Figure 1, in the accompany ing engrav- 
ings, is a perspective view of the stove ; 
fig. 2, is a vertical section through the 
middle thereof^ parallel with its front; 
and, fig. 3, is a vertical section from front 
to back through the middle. 

“ In each of the figures, like parts are 
designated by the same letters of re- 
ference. 

“ A, is the grate or fire-chamber, which 
is surmounted by B, a reservoir for coal, 
which has a close fitting cover at C, al- 
lowing a considerable quantity of fuel to 
be supplied at once, and to burn out 
gradually ; D Dare the combined flues 
and air-heaters, consisting of one cylin- 
der, or rather oval tube, or chamber, 
within another, the innermost being the 
air-chamber and the space between it 
and the outermost, the smoke-flue ; E E, 
fig. 2, &c., are sections of the inner, or 
air-flues, and F F, the spaces surround- 
ing them, and forming the smoke-flues. 
Air is admitted into the interior or air- 
flue at its lower end, through tubes or 
apertures leading into it, in any conve- 
nient way, as at the part represented by 
the dotted lines a a ; these tubes or ap- 
pertures may be extended, if preferred, so 
as to admit the air from without the 
room, but this will seldom be found 
necessary. The air which is heated in 
passing through these tubes, escapes 
into the room through openings at b b , in 
the top of the stove. 

“ The direction of the draught or pas- 
sage for smoke and heated air from the 
fires, is represented by arrows. There 
are, as in many other stoves, two direc- 
tions for the escape of the smoke, &c. ; 
one directly to the escape-pipe, and the 
other by a more circuitous route, which 
is to be used after the fuel has become 
perfectly ignited. There is a flat flue G, 
extending up from the fire-place to the 


chamber H, At the top of die stove $ In 

this flat flue there are two valves or 
dampers c and d, by which the draught 
is governed. L, is the escape-pipe for 
smoke, and into whieh it passes directly 
when c is opened and d closed ; but when 
these valves are reversed, the draught is 
carried through the flues surrounding 
the air tubes, and down the flue G, to the 

Fig. 4. 



escape-pipe. Fig. 4 is a horizontal section 
of the stove at the level of the escape- 
pipe, the parts of which figure are desig- 
nated by their proper letters of refer- 
ence. By this arrangement of the flues 
and of the air tubes within them, the 
exterior or shell of the stove is directly 
heated by the heated air, and a free ra- 
diation takes place into the room. Fig. 
5, shows a modification of this stove, in 
which the smoke-flues do not entirely 
surround the air-flues, the latter being 
heated on the side directly towards the re- 
servoir B; but still, through the interme- 
dium of the brick lining. In other re- 
spects, the construction of this stove is 
identical with that before described.” 

Mr. Mott claims as new “ the air cham- 
bers, or tubes surrounded in whole or 
in part by the smoke-flues in the man- 
ner, and located as herein described, in 
combination with the side openings or 
apertures that connect the smoke-flue 
F F, with the fire-chamber; whether 
said openings be under or above the 
surface of the fuel ; whether combined 
with a stove, such as that herein repre- 
sented, or with one of any other con- 
struction to which such side flue, so ar- 
ranged and combined, can be advanta- 
geously appended.” No claim is made 
to air-tubes surrounded by the smoke- 
flues, when placed immediately above the 
fire-chamber. 
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GENERATION OF STEAM AND GASES 
IN CASTING IRON, &C. 

Sir* — I learn from your valuable jour- 
nal No. 809. that I have committed an 
inaccuracy in my remarks on the con- 
version of water into steam at high de- 
grees of temperature, contained in your 
number 799; but it seems to me it 
is more in my manner of expressing my- 
self, than in my allegation of facts, and 
I hope the kindness of your readers will 
readily excuse in me, as a foreigner, 
errors of such a nature. 

1 stated in the alleged remarks, that 
moulds in which copper is to be cast 
should be perfectly dry ; and in conti- 
nuation, said, the iron might be cast in 
wet moulds, because the water which 
the moulds contain is not so quickly 
converted into steam, but becomes slowly 
decomposed. 

I perceive the word “ wet 9 * has here 
been the cause of the misunderstanding. 
I used the word wet as an antithesis to 
perfectly dry, and to imply, that the 
moulds in which copper is to be cast 
should not contain any water which 
might be evaporated by the usual mode 
of drying in copper foundries ; and that 
the moulds for cast iron might contain 
water, because it became decomposed, 
and not instantaneously converted into 
steam. 

Now, my respected opponent himself, 
admits that his so called dried moulds, 
contain water sufficient to bind together 
the sand, saying “ the iron combines 
with the oxygen of the water,” and, 
again, ft a large quantity of hydrogen 
proves distinctly that water is decom- 

r reed.” I can in no way ascertain how 
am to describe a mould containing so 
much water as to render necessary a 
great number of holes to provide for the 
escape of a large quantity of hydrogen, 
and also to combine the particles of sand: 
I perceive I have made a mistake in using 
thewordwef, but even the expression damp 
moulds would seem from the remarks of 
your correspondent, too strong; I shall 
therefore content myself by mentioning 
the fact, that many of our iron founders 
on the continent in rough casting of small 
things, such, for example, as laundress’s 
box irons, &c., mould in sand suf- 
ficiently wet to admit of its adhereing 
together, and the moulds are filled with 
the melted iron without being previously 
dried. 


1 have myself witnessed several explosions 
in casting iron, but in ail such cases, the 
moulds had been previously carefully 
dried, and the cause of the explosion 
appeared to the founders themselves un- 
usual and inexplicable. If I remember 
rightly, I found, in the treatise on iron 
and steel, contained in two volumes of 
hardness Cabinet Cyclopedia, mention 
of a similar unexpected and unexplained 
explosion on a very large scale. 

In breaking various moulds which had 
been carefully dried, I discovered in se- 
veral of them near the inner surface 
several cavities, like blisters, which were 
filled with water, and 1 am therefore in- 
clined to ascribe such explosions more 
to the collection of a mass of water in 
this manner, than to water which is re- 
tained by the capillarity of the sand. 

In reference to the chemical compo- 
sition of the gas* developed, I will ob- 
serve, that I only once analysed the gas 
escaping from such a mould, and burned 
it in Volta’s eudiometer with oxygen 
gas in the well known way; 100 volumes 
of this gas left 3 7.26 (after the neces- 
sary corrections) volumes of dried car- 
bonic acid gas, a result which coin- 
cides with no known atomical combina- 
tion, but which, nevertheless, shows that 
carbu retted hydrogen is mixed with hy- 
drogen gas in a greater quantity, than 
can be considered as a mere impurity. 

I scarcely need mention, that if we con- 
sider 100 parts of cast iron to con- 
tain 5 per cent, of carbon, and assume 
the whole of such carbon entering into 
combination with the freed bydrogmi 
during the conversion of the metallic 
iron into die oxidium ferroeo fcrricum, 
3.02 pure hydrogen and 6.63 carburetted 
hydrogen will be developed. 

In my own manuscript, instead of 
“ and generating carburetted hydrogen 
very slowly,” the passage stands, “ and 
generating a mixture of hydrogen and 


* The process of decomposition of water by cast 
iron, as in this case, is by no means so simple as it 
appears at the first view, particularly as the real 
chemical composition of the different sorts of oast 
Iron steel and malleable iron is still enveloped In 
considerable darkness, notwithstanding the many 
efforts made by Bergmann, Mouchette, Vauqelln- 
even up to Kars ten, Berthier, &c., as I intend 
shortly to show, in an elaborate treatise on the 
combination of iron with carbon and different other 
metallic bodies, and in which treatise I intend 
giving a i&inute comparative chemical analysis at 
the different sorts of cast and wrought iron of 
England, France, Germany and Sweden. 

V 2 
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SWIMMING MACHINES. 


slight carburetted hydrogen very slow- 
ly:” I cannot undertake to say whe- 
ther this is a fault of the copyist or 
the compositor. I here take the op- 
portunity of correcting some other errors 
in print which have occurred in my re- 
marks, to prevent perhaps other mis- 
understandings : page 141, line 19 from 
below, instead of " part oxide,” read 
"protoxide”; and page 144, column 2, 
line 7 from below, instead of " diluted 
in chlorhydric acid,” read "dissolved 
in diluted chlorhydric acid”; again, five 
lines lower, instead of "by collecting 
in a solution of nitrate of lead,” “by col- 
lecting it in a solution,” &c. 

Finally, referring to the remark of 
your correspondent, " which, so far 
from being generated slowly, escapes 
with very great violence.” The words 
slowly, or violently, can only be used in 
a relative sense ; the idea which led me to 
use the expression "hydrogen generating 
slowly,” was, in comparison with the mo- 
mentary explosion occasioned by casting 
or pouring copper into moulds contain- 
ing the slightest degree of damp or mois- 
ture ; the reason that no explosion takes 
place in pouring iron into moulds con- 
taining moisture is, that the water is not 
at once converted into steam, but be- 
comes decomposed ; now the quiet deve- 
lopment of hydrogen gas during the 
decomposition of water (continuing at 
least several seconds) in comparison to 
the momentary and destructive bursting 
up of water into steam, I called slowly, 
and I think no one will blame me for 
having so done. 

Pardon me for having thus far tres- 
passed on your valuable journal, and 
permit me to subscribe myself, 

Your obedient servant, 

C. SCHAPHAEUTL. 

Comhill, Feb. 9, 1839. 


SWIMMING MACHINES. 

Sir, — The "Swimming Machine” de- 
scribed in your 805th number as the " in- 
vention” of a Mr. Strachan, cannot lay 
any valid claim to consideration as a 
novelty. An apparatus for teaching 
swimming on the same suspensory prin- 
ciple was used by Captain Clias, the 
predecessor of Voelker in the introduc- 
tion of Gymnastics to this country, and is 
described and figured at full length in 
his well-known work upon the subject. 


pablished many years ago. It is matter 
of notoriety that the same system has 
been long in use in the Government 
Swimming-schools of Berlin, under the 
direction of General Pfuel, whose method 
is described in several English works, 
among others the British Cyclopedia. 

The variations introduced by Mr. 
Strachan are few in number, but, singu- 
larly enough, they are all very much for 
the worse. The Prussian master in- 
structs one pupil only at a time, from a 
fixed stage placed sideways to the 
learner. Mr. Strachan, on the contrary, 
roposes to instruct six at once, though 
e does not say how the ropes are to be 
managed, hy one man , so as to avoid 
drowning some of the luckless beginners 
— and certain it is that if the back rank, 
wisely omitted in the cut, were to be let 
down as much too low as the front rank 
are drawn up too high, the master would 
find, when he had time enough to attend 
to that half of his charge, that they would 
never require to undergo the suspending 
process again. By Mr. Strachan’s plan, 
also, as illustrated by the engraving, the 
front pupils will always have the master 
behind them, so that he cannot possibly 
show them any of the motions they are 
to go through ; while their unfortunate 
companions Dehind, (if the rope be long 
enough to allow any play at all), will, 
when they make any progress forward, 
be quite under the stage, where they can 
neither see nor be seen. The idea of 
making the stage a floating one is pecu- 
liarly absurd, since any movement of 
the persons upon it will subject the 
parties below to a mouthful of water at 
the least, which is generally quite suffi- 
cient to disconcert a beginner. " The 
pupils,” we are informed, " while learn- 
ing to use their limbs are also progressing 
forwards, drawing the machine along with 
them Considering the cumbrousness 
of the machine, this will be no small 
task, especially as most tyros in the na- 
tatory art find it exceedingly difficult to 
make any way ahead, with nothing but 
their own bodies to propel. By M. 
Clias’s plan, the scholar, as soon as he 
had mastered the rudiments, was left to 
himself for a time, suspended loosely by 
a cord fixed to a ring going over a hori- 
zontal pole of somewhat smaller circum- 
ference, so that he was absolutely free 
to move, while he was sure to be sup- 
ported as soon as he began to sink ; the 
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superiority of this to Mr. Strachan's 
clumsy contrivance is too obvious to need 
dwelling upon. 

The “portable and inexpensive nature” 
of Mr. S.'s machine is pointed out as one 
of its recommendations. A slight con- 
sideration of the matter, however, will 
suffice to convince any one who may 
think it worth while to take the trouble, 
that such an apparatus as that referred 
to as already in use, must be both costly 
and cumbrous. The carriage of such a 
machine, on land , as proposed, would in 
a few trips amount to as much as the 
original cost, although that must have 
been no trifle. 

After all, it may very reasonably be 


doubted whether any method of learning 
to swim yet discovered can vie for safety 
and celerity with the simple plan of be- 
ginning in a place known not to be out 
of depth, and so dispensing with “ appa- 
ratus” altogether. It is hard to say why 
a learner, of all people in the world, 
should venture where, but for artificial 
support, he would infallibly be drowned. 
A depth of less than his own height is 
amply sufficient for the swimmer’s pur- 
poses. 

And I remain. Sir, 

Very respectfully yours, 
Aquarius. 


Jan. 23, 1839. 


SOLUTION OF MR. WHITE'S QUESTION IN SPHERICS. 


Sir, — I send you a solution of Mr. 
White's ingenious question in spherics, 
proposed in No. 804 of your Magazine. 

I am. Sir, yours, &c. 

Iver MTver. 

In the right angled spherical triangle 
APS; sin. AS: sin. SP:: 1: sin. S 


AP .*. sin AS = 


sin. S P 
sin. SAP 
sin. S C 


Simi- 



assume 


larly sin. A S = — — ~-r n 
1 sin. SAC 

the spherical angle S AC = x + a, a being 
4 the angle P A C .*. S A P = x — a, 

hence, sin ~ f * = or 

sm. ( x—a ) sm. (x+a) 

sin. S C _ sin. ( x+a ) tan, a?+tan. g 

sin. SP~ sin. ( x — a) ~ tan. a? — tan. a ; 
hence, sin. S C . tan. x — sin. S C tan. a 
= sin. S P . tan. x + sin. S P . tan. a j 

, . /sin. SC+sin.S P\ 

whence, tan. x = tan. a ( - — - — — : — — ^ ) 
Vsin.SC— sin. SP/ 


.tan. a (*M<{jg+ g g.) 

Vtan. 4 (S C — S P) / 


4(SC + SP) = 

4 (SC— SP) - 
a 23° . . 27' . . 44" 
2 = 2 


tan. i(SC — SP)/" tan '“ 
tan. $ (S C + S P). Cot. 5 (S C — S P) ; 
whence, the angles SAC and SAP 
became known and A P, A C found by 
the common rules for spherical trigono- 
metry. Among the many applications 
oi the above question, I shall select one. 

Suppose the declination of a celestial 
object is 25° . . 17' . • 54” N. Latitude 
2° . . 26' . . 15" N. To find its right as- 
cension and longitude of the object, 
the obliquity of the Ecliptic being 
23°.. 27'.. 44". 

13°. . 52' . . 44" tan. 9*392487 
11°— 25' . . 494" cot. 0*694244 

= 11° . . 43' . . 52" tan. 9*317345 


x — 

Hence, S A P = 2° . . 29 . . 484 and 
S A C 25° . . 26' . . 324". 

In the right angled spherical triangles 
ASP and A S C, we have sin. A P = 
co. tan. SAP. tan. P S and sin. A C =* 


14° . . 13' . . 404" tan. 9*404076 

co. tan. SAC. tan S C : which on calcu- 
lation will be found to be 77°.. 14'.. 
30j" and 76° . . 18' . . 28" respectively. 

When the point S falls within the 
angle P A C, by a slight modification we 
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find, tan. a — can. a . tan. 4 (S C — S P). 
Cot. 4 (S C 4 S P), or if S P is greater 
than S C tan. n - tan. a tan. 4 (S P — S C). 
Cot 4 (S P + SC). Finally, when S C 
is greater or Uss than S P, the angle 
SAC will be greater or leas than SAP. 

It mav be added, that the supple-* 
ttenta of the above found arches — via. 
(180 77'°. . 14'. . 304*), ( 180 °— 76 °. . 18 ' 
. . 28")- 102°. . 43'. . 294" and 103 °. . 41' 
. • 32", will also satisfy the conditions of 
the question. 

I. M. 


TRANSACTIONS OF THE INSTITUTION 
OF CIVIL ENGINEERS. 

Although it may be conceded that the 
second volume of the Transactions of the 
Institute of Civil Engineers* (which has 
recently been published), falls short in 
some measure of the interest attached to 
the first of the series, it must at the same 
time be allowed that the papers it con- 
tains are of very considerable importance, 
and, generally speaking, of no mean de- 
gree of excellence. Nearly the whole of 
them, as might be expected, are of a de- 
cidedly practical complexion : science is 
taken up in them at the very point where 
it is usually abandoned in the Transac- 
tions of older and perhaps prouder asso- 
ciations — at the point, that is to say, 
where it ceases to be merely “ contem- 
plative, M and begins to be also useful. 
We need not stop to enquire which of 
the two systems is to be preferred 5 a suf- 
ficient apology for the publication of the 
labours of the Institute of Civil Engineers 
may be found in the fact of the almost 
total neglect of practical science in the 
older repositories, and in the considera- 
tion that, while mere “contemplative” 
science would be sadly at a loss without 
the assistance of its practical brother, the 
latter might manage to make some pro- 
gress, even in the absence of the former. 
There is room enough, however, in the 
wide world (of literature) for both; only 
it is to be hoped that “practical” will 
for the future occupy as much space as 
of right belongs to him; or, in other 
words, that ere long we shall have a 
goodly number of such works of utility, 
as this publication of the Society of Civil 

* Transactions of the Institute of Civil Engineers, 
voL2. London, 18B8, John Weale, 4 to., pp. 246, 
(with 38 plates.) 


Engineers, for instance, to set against 
the now overwhelming mate of works of 
speculation of the same class, such as tht 
“ Philosophical Transactions S' and a 
host of others. The time seems fast com- 
ing when such a consummation may be 
looked for, not in vain. 

The antagonism of theory and practice 
is well illustrated in some of the essays 
in the volume before us. Almost the 
only paper which is not drawn directly 
from a practical source is one by Mr. G. 
H. Palmer, on “ Steam as a Moving 
Power, especially with reference to the 
Economy of Atmospheric and High- 
Pressure Engines.” In this the writer 
labours hard to prove that the amount 
of duty attributed to the celebrated 
pumping engines of the Cornish mines 
must have been highly exaggerated ; in 
fact, that the amount reported could not 
be attained without reversing the laws 
of nature herself! According to this 
gentleman, the maximum weight which 
one bushel of coals can raise one foot 
high is 44 , 467,500 pounds, and that, too, 
putting all consideration of friction out 
of the question. No other member of 
the Society seems to have taken the 
trouble to attempt the refutal of Mr. 
Palmer’s objections in a similar form ; 
but a little further on in the volume we 
come to a paper, of a thoroughly practi- 
cal character, on the “ Effective Power 
of High-pressure Engines in the Cornish 
mines/ * by Mr. Wickstead, which entirely 
demolishes Mr. Palmer’s “contempla- 
tions,” by setting in array a few simpld 
facts, which militate against his sweeping 
conclusion. Aware of the scepticism of 
many of his brethren, Mr. W., on a re- 
cent visit to Cornwall, took the oppor- 
tunity of again testing most closely the 
power of the engines, and, as it happens, 
he appears to have taken the very pre- 
cautions against fraud and deception 
which Mr. Palmer points out in his 
paper, — and what was the result ? — why, 
Mr. Wickstead found that, despising the 
“ limits fixed by the unchanging laws of 
nature,” the illegal engine had raised 
more than double the utmost-possible 
quantity of 44 , 000,000 lbs. ; — in fact, 
upwards of 100 millions !* Nay, more, 

* “The fire under the boiler was worked down 
as low as could be without stopping the engine. 
The pressure of steam was 40 lbs. per square Inch 
in the boiler $ I took the counter and the time, and 
then started the engine. At the edd of 24 heart the 
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Mr. W. goes ex to show that this “limit” 
has long bsen habitually passed; and to 
produce a pretty strong proof, if any were 
wanting, that there can be no mistake 
about the matter, we extract the passage, 
commencing with a table, which shows 
in a striking Ifoht the astonishing im- 
provements effected in the working of 
the steam-engine in Cornwall, within 
the last threescore years and ten : — 


Date. 

Lbs. raised 1 foot 
high, with- the con- 
sumption of one 
bushel, or 94 lbs. of 
coals. 

Lbs. of coal 
per horse- 
power per 
hour. 

1769 

5,590,000 

33.33 

1772 

9,450,000 

20,000,000 

19.70 

1786 to 1800 

9.30 

1813 

28,000,000 

6.64 

1814 

34,000,000 

5.47 

1815 

50,000,000 

3.72 

1825 1 

54,000,000 

3.44 

1827 

62,000,000 

1 3. 

1828 

80,000,000 

2.32 

1834 

90,000,000 

2.06 

1836 

| 97,000,000 

1 1.91 

1835 

(Trial of 
Fowey Con- 
sols engine) 1 

125,000,000 

1.48 


“ Mr. John Taylor, an authority that can- 
not be disputed, stated, in a lecture delivered 
by him to the members of the Society of 
Arts, that in 1829 he procured authentic ac- 
counts from the Consolidated Mines, of 
coals purchased and used in 1 7 99, and also 
in 1828 ; from Wheal Alfred Mines, of the 
coals purchased and used in 1816 and in 
1825 ; from Wheal Towan Mines, of the 
coals purchased in 1814 and 1826 ; from 
Dolcoath Mines, of the coals purchased and 
used in 1807 and 1817; and the result of 
his calculations, when comparing the depth 
of the mines at the different periods, the 
water raised, and the coals consumed, show- 
ed a saving upon the books of the mines, 
proportionate to the improvements stated to 
have been made during these periods in the 
working of the engines. ” — p. 67. 

Now, how sure these apparent contra- 
dictions between Nature and Art to be 
reconciled ? Are we to suppose that the 


fire was lowering, and it was necessary to have more 
fiiel, the 94 lbs. of coal having been consumed, the 
engine was then stopped, and the counter again 
taken. It had made 672 strokes, or very nearly 5 
strokes per minute. The weight of water raised was 
(285.6 lbs. x 672 strokes) 191,823,2 lbs. ; the height to 
which it was raised was (42fath. 2 ft. 6 in. + 3/ fath. 
5 ft. 6 in.+ 8 t'ath. 5 ft. 6 in.=-0 535 ft. 6 in., the weight 
multiplied by the height in feet is equal to 102,721,323 
lbe. of water lifted one foot high with 94 lbs. of 
coals,” 


laws of Nature are suspended for the es- 
pecial behoof of the miners of the west $ 
or are we to suppose, on the strength of 
Mr. Palmer’s dictum, that his theory is 
correct, and that the Cornish engineers, 
Mr. Wickstead, Mr. Taylor, the account 
books of the mines, and every man of 
science who has actually tested the per- 
formances of the engines, are in a con- 
spiracy together ? The answer is plain ; 
Mr. Palmer must give up his theory, and 
yield to the force of circumstances, re- 
solving for the future, it is to be hoped, 
to rely more upon direct experiment, and 
less upon mere speculative inferences, 
which, after all, must be deduced from 
despised experiment itself. Thus Mr. 
Palmer’s “ law of Nature” rests entirely 
on the credit due to certain anonymous 
trials of the virtue contained in “ seven 
pounds of the best Newcastle coals;” 
some years ago, as will be seen from the 
table, it might then have tallied well 
enough with the actual performances of 
the Cornish engines, but now that the 
latter are reported to have so far trans- 
cended the assumed boundary of possi- 
bility, it would assuredly have done no 
injury to Mr. Palmer’s reputation for 
sagacity to have instituted a new series 
of experiments on the power of coal, pre- 
vious to troubling his fellow engineers 
with a long attempt to uphold a 
theoretical point, in the very teeth of 
facts. He reminds us much of poor Dr. 
Lardner, and a multitude of the same 
genus, who rear so enormous a pile of 
dogmatism, on an insufficient foundation, 
of data, that, when assailed by plain 
matter of fact, the huge structure “ top- 
ples down headlong, ” and the luckless 
builder, reputation and all, disappears 
from view among the rubbish of his own 
creation. We trust Mr. Palmer is re- 
served for a better fate than this. 

Practice is triumphant throughout the 
remainder of the volume. Mr. FFaneis 
Bramah contributes a paper on the 
“ strength of cast iron,” which is well 
balanced by another, of “ experiments 
on American timber,” by Lieutenant 
Denison. Mr. Harrison communicates 
a detailed description of the “ drops” 
for loading coal on the Wear, which are 
of a construction peculiar to the locality ; 
while Mr. John Reynolds relieves the 
volume from the reproach it might other- 
wise incur, of containingnothing whatever 
on the grand topic of the day in the en- 


Digitized by v^.ooQle 




344 


TRANSACTIONS OP THE INSTITUTION OP CIVIL ENGINEERS. 


gineering world, by contributing an ar- 
ticle on “ railways of continuous -bear- 
ing.” Captain Smith, of the East Indies, 
publishes a method of mounting a 
“ reciprocating lighthouse,” much more 
simple and economical than that in use, 
though not universally applicable : Mr. 
Hays makes known a “ machine for 
cleansing small rivers,” likely to prove 
of great utility, and which has been for 
many years in use on the Little Storer 
River, in Kent, on the banks of which 
its inventor, an honest miller, was a re- 
sident; and Mr. Green furnishes the 
particulars of a boat-lift, or a substitute 
for a lock, as used on the Grand Western 
Canal. These, with two or three others 
we are about to notice, comprise the 
papers of most interest and importance 
in the present volume. 

The erection of bridges has always 
been a grand branch of engineering. 
The first volume of the Institute’s 'Trans- 
actions was extremely full in this de- 
partment, nor is the second one at all 
deficient. It presents us, in the body 
of the work, with the details connected 
with the bridge and embankment — a 
bold and imposing structure — executed 
at Youghal, m Ireland, by the late la- 
mented Alexander Nimmo, and with si- 
milar particulars respecting a wooden 
bridge over the Calder, in Yorkshire, by 
Mr. William Bull. But the most im- 
portant papers of this class are those 
which commence and close the volume, 
the former relating to the bridge thrown 
over the Severn at Tewkesbury by the 
late president of the Institute— Thomas 
Telford , — and the latter comprising a 
highly-interesting account of (what is 
styled) the " Floating Bridge” over the 
Hamoaze at Plymouth, contributed by 
the ingenious inventor and designer of 
the plan, Mr. J. M. Rendel. It may be 
objected that the term “ bridge” is ap- 
plied inappropriately in this instance, 
and certainly very few persons would 
form beforehand any idea of the actual 
thing from the term employed. But we 
will let Mr. R. speak for himself, and 
quote his own description : — 

“ The bridge is a large flat-bottomed ves- 
sel, of a breadth or width nearly equal to its 
length, divided in the direction of its length 
into three divisions, the middle being appro- 
priated to the machinery which impels it, 
and each of the side divisions to carriages 
and traffic of all kinds. These side divisions 


or decks are raised from two feet to two feet 
six inches above the line of floatation, and 
by means of strong and commodious draw- 
bridges or platforms, hung at each end of 
each deck, carriages drive on and off the 
deck from the landing place, embarking and 
disembarking thereby, without difficulty, or 
occasion for the least disturbance of horses 
or passengers, who remain in their places 
during the time of crossing the river. To 
make the passage certain and safe in any 
weather, and by night as well as by day, the 
bridge is guided by two chains, which, pass- 
ing through it over cast-iron wheels, are 
laid across the river and fastened to the op- 
posite shores, consequently forming as it 
were a road, along which the bridge is made 
to travel forward and back from shore to 
sh. re as required. Two small steam-engines 
are employed as the moving power, by turn- 
ing a shaft, on each end of which there is a 
large cast-iron wheel whereon the guide- 
chains rest. The peripheries of these wheels 
are cast with sockets fitted to the links of 
the chain, so that when the wheels are sta- 
tionary, the bridge is, as it were, moored by 
the chains, but, when put in motion by the 
steam-engines, it is moved in the reverse di- 
rection of, and with the same velocity as, 
the wheels. The landing-places on each 
shore are simple inclined planes from low 
water mark to two feet above high-water 
mark, formed to a slope or inclination of I 
in 12 or 1 in 14, and as the bridge ap- 
proaches, the drawbridge is lowered on the 
plane ; the draught of water of the bridge, 
and the projectien of the drawbridge being 
such, that carriages, &c., are embarked and 
disembarked dry, or considerably above the 
water- mark, whilst the bridge is all afloat, 
and out of danger of grounding or drifting, 
being held fast by the chains. 

To prevent the chains being so tight 
as to interrupt the free navigation of the es- 
tuary, or to endanger their breaking, instead 
of being fastened or moored to the shores, 
their ends have heavy weights attached to 
them in shafts sunk at the end of each land- 
ing place. Of course these weights rise and 
fall as the strain upon the chains becomes 
more or less, and prevents the tension ever 
exceeding the balance-weights, which are 
considerably below the weights to which the 
chains have been proved.” — p. 215. 

From this it will be seen that the • 
“ bridge” is of a locomotive character, 
and, in fact, bears much more resemb- 
lance to a ferry-boat than to the stationary 
article heretofore called by the name of 
“ bridge,” to which the absence of loco- 
motion has till now been considered es- 
sential. Smeaton maintained the pos- 
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sibility of erecting “ a bridge from Dover 
to Calais ;”but no one ever dreamed that 
the feat had been already accomplished 
by the establishment of a line of packet- 
boats ! Mr. Rendel will remind us, in- 
deed, that they have no chain to guide 
them, but this will not serve to bear 
him out : there are thousands of places 
whose rivers are crossed by boats moved 
by means of a rope stretcned across, or, 
— worse still for Mr. R — by a chain : 
yet no one ever dreams of calling one of 
these ferry-boats a " bridge,” — and, if 
he did, he would only be laughed at for 
his pains. — The introduction of chains, 
(which, when not in use, lie across the 
bottom of the river) is, it will be per- 
ceived, the grand feature of Mr. R.’s 
plans, which appears to have been a 
highly successful one, and to merit adop- 
tion in the many situations on estuaries 
near our coast, where such a mode of 
communication is desirable — whether the 
boat be called a “ bridge,” or no: — 

4< * By employing chains as a guide from 
shore to shore, the passage by the bridge is 
rendered safe by night as well as by day, 
and in rough weather as well as fine ; whilst, 
by the employment of them as a medium 
through which motion is conveyed to the 
bridge, a command is obtained over the mo- 
tion, which enables the man at the engine to 
start, stop, and move forward and back, 
with a facility and rapidity that could not bd 
obtained by any other means. These advan- 
tages are found of the utmost value in the 
approach to, and departure from, the land- 
ing-places, the chains acting better than any 
warps, and superseding all necessity for men 
to attend that operation, as well as for a 
crew, such as steersman, look-out-man, & c. 
Sec. There being only two persons necessary 
for the working of this kind of bridge, viz., 
the man at the engine, and the man at the 
drawbridges, and to direct the engine-man 
when to stop, and start. I have before 
stated, that the speed at which the bridge is 
worked across the river, is, on an average, 
320 feet per minute. This might be con- 
siderably increased, if necessary, though I 
do not think it capable of being made equal 
to the speed of ordinary steam -boats worked 
by paddles, still it must not be lost sight of, 
that in this, as in every other case of travel- 
ling, the proper measure for speed is the 
time taken to perform the journey, or as ap- 
plied to the instance of crossing a riyer, the 
time which is occupied in the passage, from 
the embarking at one shore to the disem- 
barking at the other. Now by the employ- 
ment of chains the course is direct, the speed 
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uniform, and may be maintained with safety 
to the shore approached ; and the delay of 
backing, warping, Sec. Sec., which, at some 
ferries, takes as much time as crossing the 
river, is entirely got rid of. 

“ In illustration of this, I need only men- 
tion, that the time occupied in crossing by 
this bridge is seven minutes at low water, 
and eight minutes at high water (which is 
320 feet per minute, the width at high water 
being 2550 feet) the time being uniform, 
whether in fair or rough weather, night or day. 

“Asa criterion by which to judge of the 
capabilities of the bridge for accommodation, 
I would state, that I have seen on it at one 
time three carriages, each with four horses, 
one carriage with a pair of horses, seven 
saddle horses, and sixty foot-passengers, and 
still there was nothing like crowding or dis- 
comfort. Though the exposure of the site 
is such that the sea frequently breaks over 
the funnel of the engines, I have never yet 
known the passengers of the Devonport and 
Falmouth mail, or of the other coaches which 
regularly cross it twice a day, leave their 
seats, even from the top of the coach. Of 
course, in such cases, the roadway on the 
lee side is chiefly used.” — p. 222. 

With this extract, which will enable 
our readers to form their own judgment 
of the merits of Mr. Renders invention, 
we take our leave of the present volume 
of the Civil Engineers’ Transactions; 
only remarking, in conclusion, that the 
book is excellently got-up in every par- 
ticular, and that the numerous plates, 
especially, are executed in a style wGrthy 
of the reputation which our engravers, 
in what may be called the “ engineering 
branch” of the art, have attained, as 
beyond all doubt the first engravers in 
the world. 


PHOTOGENIC DRAWING, 

Some Account of the Art of Photogenic 
Drawing , or the Process by which Natu- 
ral Objects may be made to delineate 
themselves without the aid of the Artist's 
Pencil. By Heury FoxTalbot, Esq. F.R.S. 

[From th e AtheTUKum.] 

1 . In the spring of 1 834 , 1 began to put in 
practice a method which I had devised some 
time previously, for employing to purposes 
of utility the very curious property which 
has been long known to chemists to be pos- 
sessed by the nitrate of silver ; namely, its 
discolouration when exposed to the violet 
rays of light. This property appeared to me 
to be perhaps capable of useful application 
in the following manner : — 
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I proposed to spread on a sheet of paper 
a sufficient quantity of nitrate of silver, and 
then to set the paper in the sunshine, hav- 
ing first placed before it some object casting 
a well-defined shadow. The light, acting 
on the rest of the paper, would naturally 
blacken it, while the parts in shadow would 
retain their whiteness. Thus I expected 
that a kind of image or picture would be 
produced, resembling to a certain degree 
the object from which it was derived. I ex- 
pected, however, also, that it would be ne- 
cessary to preserve such images in a port- 
folio, and to view them only by candle- 
light, because, if by daylight, the same na- 
tural prooess which formed the images would 
destroy them, by blaekening the rest of the 
paper. 

Such was my leading idea before it was 
enlarged and corrected by experience. It 
was not until some time after, and when I 
was in possession of several novel and ca- 
rious results, that I thought of inquiring 
whether this process had been ever proposed 
or attempted before. 1 found that in fact 
it had ; but apparently not followed up to 
any extent, or with much perseverance. The 
few notices that I have been able to meet 
with are vague and unsatisfactory ; merely 
Stating that such a method exists of obtain- 
ing the outline of an object, but going into 
no details respecting the best and most ad- 
vantageous manner of proceeding. 

The only definite account of the matter 
which I have been able to meet with, is 
contained in the first volume of the Journal 
of the Royal Institution, page 170, from 
which it appears that the idea was originally 
started by Mr. Wedgwood, and a numerous 
series of experiments made both by him 
and Sir Humphry Davy, which, however, 
ended in failure. I will take the liberty of 
quoting a few passages from this memoir. 

“ The copy of a painting, immediately 
after being taken, must be kept in an ob- 
scure place. It may, indeed, be examined 
in the shade, but in this case the exposure 
should be only for a few minutes. No at- 
tempts that have been made to prevent the 
uncoloured parts from being acted upon by 
light, have as yet been successful. They 
have been covered with a thin coating of 
fine varnish ; but this has not destroyed 
their susceptibility of becoming coloured. 
When the solar rays are passed through a 
print, and thrown upon prepared paper, the 
unshaded parts are slowly copied ; but the 
lights transmitted by the shaded parts are 
seldom so definite as to form a distinct re- 
semblance of them by producing different 
intensities of colour. 

“ The images formed by means of a ca- 
mera obscura have been found too faint to 


produce, in any moderate tune, an effect 
upon the nitrate of silver. To copy these 
images was the first object of Mv. Wedg- 
wood, but all his numerous experiments 
proved unsuccessful/' 

These are the observations of Sir Hum • 
phry Davy. I have been informed by a scien- 
tific friend that this unfavourable result of 
Mr. Wedgwood's and Sir Humphry Davy's 
experiments, was the chief cause which dis- 
couraged him from following up with per- 
severance the idea which he had also enter- 
tained of fixing the beautiful images af the 
camera obscura. And no doubt, when s at 
distinguished an experimenter as Sir Hum- 
phry Davy announced ‘ ‘ that all experiments 
had proved unsuccessful," such a statement 
was calculated materially to discourage fur- 
ther inquiry. The circumstance also, an- 
nounced by Davy, that the paper on which 
these images were depicted was liable to be- 
come entirely dark, and that nothing hither- 
to tried would prevent it, would perhaps 
have induced me to consider the attempt as 
hopeless, if I had not (fortunately) before 
I read it), already discovered a method of 
overcoming this difficulty, and of Jbr imp the 
image in such a manner that it is no more 
liable to injury or destruction. 

In the course of my experiments directed 
to that end, I have been astonished at the 
variety af effects which I have found pro- 
duced by a very limited number of difioiunt 
processes when combined in various ways j 
and also at the length of time which some- 
times elapses before the full effect of thee# 
manifests itself with certainty. For I have 
found that images formed iu this manner, 
which have appeared in good preservation 
at the end of twelve months from their 
formation, have nevertheless somewhat al- 
tered daring the second year. This circum- 
stance, added to the fact that the first at- 
tempts which I made became indistinct in 
process of time (the paper growing wholly 
dark), induced me to watch the progress at 
the change during some considerable time, 
as I thought that perhaps all these images 
would ultimately be found to fade stray. I 
found, however, to my satisfaction, that this 
was not the case ; and having now kept a 
number of these drawings during nearly 
five years without their suffering any dete- 
rioration, I think myself authorised to draw 
conclusions from my experiments with more 
certainty. 

2. Effect and Appearance of tkeae Image*. 
— The images obtained in this manner are 
themselves white, bnt the ground upon 
which they display themselves is variously 
and pleasingly coloured. 

Such is the variety of which the process 
is capable, that by merely varying the pro* 
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portions sad some trilling details of mani- 
pulation y any of the following colours are 
readily attainable : — 

Sky-blue, 

Yellow, 

Rose-colour, 

Brown, of various shades, 
Black. 

Green alone is absent from the list, with 
the exception of a dark shade of it, ap- 
proaching to black. The blue ooloured va- 
riety has a very pleasing effect, somewhat 
like that produced by the Wedgwood -ware, 
which has white figures on a blue ground. 
This variety also retains its colours perfectly 
if preserved in a portfolio, and not being 
subject to any spontaneous change, requires 
no preserving process. These different 
shades of colour are of course so many dif- 
ferent chemical compounds, which chemists 
have not hitherto distinctly noticed. 

3. Firet Applications of this Process . — 
The first kind of objects which I attempted 
to copy by this process were flowers and 
leaves, either fresh or selected from my 
herbarium. These it renders with the ut- 
most truth and fidelity, exhibiting even the 
venation of the leaves, the minute hairs that 
clothe the plant, &c. See. 

It is so natural to associate the idea of 
labour with great complexity and elaborate 
detail of execution, that one is more struck 
at seeing the thousand florets of an Agrostis 
depicted with all its capillary branchlets 
(and so accurately that none of all this mul- 
titude shall want its little bivalve calyx, re- 
quiring to be examined through a lens), 
than one is by the picture of the large and 
simple leaf of an oak or a chesnut. But in 
truth the difficulty is in both cases the same. 
The one of these takes no more time to exe- 
cute than the other } for the object which 
would take the most skilful artist days or 
weeks of labour to trace or to copy, is ef- 
fected by the boundless powers of natural 
chemistry in the space of a few seconds. 

To give an idea of the degree of accuracy 
with which some objects can be imitated by 
this process, I need only mention one in- 
stance. Upon one occasion, having made 
an image of a piece of lace of an elaborate 
pattern, I showed it to some persons at the 
distance of a few feet,' with the inquiry, 
whether it was a good representation ? when 
the reply was, “ that they were not so easily 
to be deceived, for that it was evidently no 
picture, but the piece of lace itself. ” 

At the very commencement of my expe- 
riments upon this subject, when I saw how 
beautiful were the images which were thus 
produced by the action of light, I regretted 
the more that they were destined to have 
such a brief existence, and I resolved to at- 
tempt to point out, if possible, some me- 


thod o f prev en t in g this, or r e ta rding it as 
much as possible. The following considera- 
tions led me to conceive the possibility of 
discovering a preservative process. 

The nitrate of silver, which has become 
black by the action of light, is no longer the 
same chemical substance that it was before. 
Consequently, if a picture produced by solar 
light is subjected afterwards to any chemi- 
cal process, the white and dark parts of it 
will be differently acted upon ; and there is 
no evidence that after this action has taken 
place, these white and dark parts will any 
longer be subject to a spontaneous change j 
or, if they are so, still it does not follow that 
that change will now tend to assimilate them 
to each other. In case of their remaining 
dissimilar the picture will remain visible, 
and therefore our object will be accom- 
plished. 

If it should be asserted that exposure to 
sunshine would necessarily reduce the whole 
to one uniform tint, and destroy the picture, 
the onus probandi evidently lies on those 
who make the assertion. If we designate 
by the letter A the exposure to the solar 
light, and by B some intermediate chemical 
process, my argument was this: Since it 
cannot be shown, a prierri, that the final re- 
sult of the series of processes ABA will be 
the same with that denoted by B A, it will 
be therefore worth while to put the matter 
to the test of experiment, viz. by varying the 
process B until the right one be discovered, 
or until so many trials have been made as 
to prechide all reasonable hope of its exist- 
ence. 

My first trials were unsuccessful, as in- 
deed I expected ; but after some time I dis- 
covered a method which answers perfectly, 
and shortly afterwards another. On one of 
these more especially I have made numerous 
experiments ; the other I have comparatively 
little used, because it appears to require 
more nicety in the management. It is, how- 
ever, equal, if not superior, to the first, in 
brilliancy of effect. 

This chemical change, which I call the pre- 
serving process , is far more effectual than 
could have been anticipated. The paper, 
which bad previously been so sensitive to 
light, becomes completely insensible to it, 
insomuch that I am able to show the Society 
specimens which have been exposed for an 
hour to the full summer sun, and from which 
exposure the image has suffered nothing, but 
retains its perfect whiteness. 

4. On the Art affixing a Shadow . — The 
phenomenon which I have now briefly men- 
tioned appears to me to partake of tlie cha- 
racter of the marvellous , almost as much as 
any fact which physical investigation has 
yet brought to our knowledge. The most 
transitory of things, a shadow, the prover- 


Digitized by 


Google 



348 


PHOTOGENIC DRAWING. 


bial emblem of all that is fleeting and mo- 
mentary, may be fettered by the spells of 
our “ natural magic,” and may be fixed for 
ever in the position which it seemed only 
destined for a single instant to occupy. 

This remarkable phenomenon, of what- 
ever value it may turn out in its application 
to the arts, will at least be accepted as a 
new proof of the value of the inductive me- 
thods of modem science, which by noticing 
the occurrence of unusual circumstances 
(which accident perhaps first manifests in 
some small degree), and by following them 
up with experiments, and varying the con- 
ditions of these until the true law of nature 
which they express is apprehended, con- 
ducts us at length to consequences alto- 
gether unexpected, remote from usual ex- 
perience, and contrary to almost universal 
belief. Such is the fact, that we may re- 
ceive on paper the fleeting shadow, arrest it 
there, and in the space of a single minute 
fix it there so firmly as to be no more capa- 
ble of change, even if thrown back into the 
sunbeam from which it derived its origin. 

5. Before going further, I may however 
add, that it is not always necessary to use a 
preserving process. This I did not discover 
until after I had acquired considerable prac- 
tice in this art, having supposed at first that 
all these pictures would ultimately become 
indistinct if not preserved in some way from 
the change. But experience has shown to 
me that there are at least two or three dif- 
ferent ways in which the process may be 
conducted, so that the images shall possess 
a character of durability, provided they are 
kept from the action of direct sunshine. 
These ways have presented themselves to 
notice rather accidentally than otherwise ; in 
some instances without any particular me- 
moranda having been made at the time, so 
that I am not yet prepared to state accu- 
rately on what particular thing this sort of 
semi-durability depends, or what course is 
best to be followed in order to obtain it. 
But as I have found that certain of the 
images which have been subjected to no 
preserving process remain quite white and 
perfect after the lapse of a year or two, and 
indeed show no symptom whatever of chang- 
ing, while others differently prepared (and 
left unpreserved) have grown quite dark in 
one-tenth of that time, J think this singu- 
larity requires to be pointed out. Whether 
it will be of much value I do not know ; 
perhaps it will be thought better to incur at 
first the small additional trouble of em- 
ploying the preserving process, especially as 
the drawings thus prepared will stand the 
sunshine ; while the unpreserved ones, how- 
ever well they last in a portfolio or in com- 
mon daylight, should not be risked in a 


very strong light, as they would be liable to 
change thereby even years after their ori- 
ginal formation. This very quality, how- 
ever, admits of useful application. For this 
semi-durable paper, which retains its white- 
ness for years in the shade, and yet suffers a 
change whenever exposed to the solar light, 
is evidently well suited to the use of a na- 
turalist travelling in a distant country, who 
may wish to keep some memorial of the 
plants he finds, without having the trouble 
of drying them and carrying them about 
with him. He would only have to take a 
sheet of this paper, throw the image upon 
it, and replace it in his portfolio. The de- 
fect of this particular paper is, that in gene- 
ral the ground is not even ; but this is of 
no consequence where utility alone, and not 
beauty of effect is consulted. 

6. Portraits, — Another purpose for which 
I think my method will be found very con- 
venient, is the making of outline portraits, 
or silhouettes. These are now often traced 
by the hand from shadows projected by a 
candle. But the hand is liable to err from 
the true outline, and a very small deviation 
causes a notable diminution in the resem- 
blance. I believe this manual process can- 
not be compared with the truth and fidelity 
with which the portrait is given by means of 
solar light. 

7. Paintings on Glass . — The shadow-pic- 
tures which are formed by exposing paint- 
ings on glass to solar light are very pleasing. 
The glass itself, around the painting, should 
be blackened ; such, for instance, as are 
often employed for the magic lantern. The 
paintings on the glass should have no bright 
yellows or reds, for these stop the violet 
rays of light, which are the only effective 
ones. The pictures thus formed resemble 
the productions of the artist’s pencil more, 
perhaps, than any of the others. Persons 
to whom I have shown them have generally 
mistaken them for such, at the same time 
observing, that the style was new to them, 
and must be one rather difficult to acquire. 
It is in these pictures only that, as yet, I 
have observed indications of colour . I have 
not had time to pursue this branch of the 
inquiry further. It would be a great thing 
if by any means we could accomplish the 
delineation of objects in their natural co- 
lours. I am not very sanguine respecting 
the possibility of this ; yet, as I have just 
now remarked, it appears possible to obtain 
at least some indication of variety of tint. 

8. Application to the Microscope. — I now 
come to a branch of the subject which ap- 
pears to me very important and likely to 
prove extensively useful, the application of 
my method of delineating objects to the 
solar microscope. 
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The objects which the microscope unfolds 
to our view, curious and wonderful as they 
are, are often singularly complicated. The 
eye, indeed, may comprehend the whole 
which is presented to it in the field of view ; 
but the powers of the pencil fail to express 
these minutiae of nature in their innume- 
rable details. What artist could have skill 
or patience enough to copy them ? or grant- 
ing that he could do so, must it not he at 
the expense of much most valuable time, 
which might be more usefully employed ? 

Contemplating the beautiful picture which 
the solar miscroscope produces, the thought 
struck me whether it might not be possible 
to cause that image to impress itself upon 
the paper, and thus to let Nature substitute 
her own inimitable pencil for the imperfect, 
tedious, and almost hopeless attempt of 
copying a subject so intricate ? 

My first attempt had no success. Al- 
though I chose a bright day, and formed a 
good image of my object upon prepared 
paper, on returning at the expiration of an 
hour I found that no effect had taken place. 
I was therefore half inclined to abandon 
this experiment, when it occurred to me 
that there was no reason to suppose that the 
common muriate of silver was the most sen- 
sitive substance that exists to the actionof 
the chemical rays ; and though such should 
eventually prove to be the fact, at any rate it 
was not to be assumed without proof. I there- 
fore began a course of experiments in order 
to ascertain the influence of various modes 
of preparation, and I found these to be sig- 
nally different in their results. I consi- 
dered this matter chiefly in a practical point 
of view ; for as to the theory, I confess that 
I cannot as yet understand the reason why 
the paper prepared in one way should be so 
much more sensitive than in another. 

The result of these experiments was the 
discovery of a mode of preparation greatly 
superior in sensibility to what I had origi- 
nally employed : and by means of this, all 
those effects which I had before only antici- 
pated as theoretically possible were found to 
be capable of realization. 

When a sheet of this, which I shall call 
“ Sensitive Paper” is placed in a dark 
chamber, and the magnified image of some 
object thrown on it by the solar microscope, 
after the lapse of perhaps a quarter of an 
hour, the picture is found to be completed. 
I have not as yet used high magnifying 
powers, on account of the consequent en- 
feeblement of the light. Of course with a 
more sensitive paper, greater magnifying 
power will become desirable. 

On examining one of these pictures, which 
I made about three years and a half ago, I 
find, by actual measurement of the picture 


and the object, that the latter is magnified 
seventeen times in linear diameter, and in 
surface consequently 289 times. I have 
others which I believe are considerably more 
magnified ; but I have lost the correspond- 
ing objects, so that I cannot here state the 
exact numbers. 

Not only does this process save our time 
and trouble, but there are many objects, es- 
pecially microscopic crystallizations, which 
alter so greatly in the course of three or 
four days (and it could hardly take any 
artist less to delineate them in all their de- 
tails), that they could never be drawn in the 
usual way. 

I will now describe the degree of sensi- 
tiveness which this paper possesses, premis- 
ing that I am far from supposing that I 
have reached the limit of which this quality 
is capable. On the contrary, considering 
the few experiments which I have made, 
(few, that is, in comparison with the num- 
ber which it would be easy to imagine and 
propose,) I think it most likely that other 
methods may be found, by which substances 
may be prepared, perhaps as much tran- 
scending in sensitiveness the one which I 
have employed, as that does the ordinary 
state of the nitrate of silver. But to con- 
fine myself to what I have actually accom- 
plished in the preparation of a very sensitive 
paper. 

When a sheet of paper is brought towards 
a window, not one through which the sun 
shines, but looking in the opposite direc- 
tion, it immediately begins to discolour. 
For this reason, if the paper is prepared by 
daylight, it must by no means be left un- 
covered, but as soon as finished be shut up 
in a drawer or cupboard and there left to 
dry, or else dried at night by the warmth of 
a fire. Before using this paper for the de- 
lineation of any object, I generally approach 
it for a little time towards the light, thus 
intentionally giving it a slight shade of co- 
lour, for the purpose of * seeing that the 
ground is even . If it appears so when thus 
tried to a small extent, it will generally be 
found to prove so in the final result. But 
if there are some places or spots in it which 
do not acquire the same tint as the rest, 
such a sheet of paper should be rejected ; 
for there is a risk that, when employed, in- 
stead of presenting a ground uniformly dark, 
which is essential to the beauty of the draw- 
ing, it will have large white spots, places 
altogether insensible to the effect of light. 
This singular circumstance I shall revert to 
elsewhere: it is sufficient to mention it 
here. 

The paper then, which is thus readily sen- 
sitive to the light of a common window, 
is of course much more so to the direct sun- 
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thine. Indeed, tuck it the veiotitjr of the 
effect then produced, that the picture may 
he said to be ended almoet as soon as it is 
begun. 

To give some more definite idea of the 
rapidity of the process, I will state, that 
after vaiious trials the nearest evaluation 
which I oould make of the time necessary 
for obtaining the picture of an object, so as 
to have pretty distinct outlines, when I em- 
ployed the full sunshine, was half a second, 

0. Architecture , Landscape , and external 
Nature, — But perhaps the most curious ap- 
plication of this art is the one I am now 
about to relate. At least it is that which 
has appeared the most surprising to those 
who have examined, my collection of pic- 
tures formed by solar light. 

Every one is acquainted with the beauti- 
ful effects which are produced by a camera 
obscura , and has admired the vivid picture 
of external nature which it displays. It had 
often occurred to me, that if it were pos- 
sible to retain upon the paper the lovely 
scene which thus illuminates it for a mo- 
ment, or if we could but fix the outline of 
it, the lights and shadows divested of all 
colour , such a result could not fail to be 
most interesting. And however much I 
might be disposed at first to treat this notion 
as a scientific dream, yet when I had suc- 
ceeded in fixing the images of the solar mi- 
croscope by means of a peculiarly sensitive 
paper, there appeared no longer any doubt 
that an analogous process would succeed in 
copying the objects of external nature, al- 
though indeed they are much less illumi- 
nated. 

Not having with me in the country a 
camera obscura of any considerable size, I 
constructed one out of a large box, the image 
being thrown upon one end of it by a good 
objeet glass fixed in the opposite end. This 
apparatus being armed with a sensitive paper, 
was taken out in a summer afternoon and 
placed about 100 yards from a building 
favourably illuminated by the sun. An hour 
or two afterwards I opened the box, and I 
found depicted upon the paper a very distinct 
representation of the building, with the ex- 
ception of those parts of it which lay in the 
shade. A little experience in this branch 
of the art showed me that with smaller 
cameras obscures the effect would be produced 
in a smaller time. Accordingly I had several 
small boxes made, in which 1 fixed lenses of 
shorter focus, and with these I obtained 
very perfect but extremely small pictures ; 
such as without great stretch of imagination 
might be supposed to be the work of some 
Lilliputian aijist. They require indeed ex- 
amination with a lens to discover all their 
niautiie* 


In the summer of 18tt I made in this 
way a great number of representations of 
my house in the country, which is well suited 
to the purpose, from Us ancient and remark- 
able architecture. And this building I be- 
lieve to be the first that was ever yet known 
to have drawn its own picture . 

The method of proceeding was this : hav- 
ing first adjusted the paper to the proper 
focus in each of these little cameras, I then 
took a number of them with me out of doors 
and placed them in different situations around 
the building. After the lapse of half an 
hour I gathered them all up, and brought 
them within doors to open them. When 
opened, there was found in each a miniature 
picture of the objects before which it had 
been placed. 

To the traveller in distant lands who is 
ignorant, as too many unfortunately are, of 
the art of drawing, this little invention may 
prove of real service ; and even to the artist 
himself, however skilful he may be. For 
although this natural process does not pro- 
duce an effect much resembling the pro- 
ductions of his pencil, and therefore cannot 
be considered as capable of replacing them, 
yet it is to be recollected that he may often 
be so situated as to be able to devote only n 
single hour to the delineation of some very- 
interesting locality. Now, since nothing 
prevents him from simultaneously disposing, 
in different positions, any number of these 
little camera , it is evident that their col- 
lective results when examined afterwards, 
may furnish him with a Urge body of in- 
teresting memorials, and with numerous de- 
tails which he had not had time either to 
note down or to delineate. 

10. Delineations of Sculpture. — Another 
use which I propose to make of my invention 
is for the copying of statues and bas-reliefs. 
1 place these in strong sunshine, and put be- 
fore them at a proper distance, and in the 
requisite position, a small camera obscura 
containing the prepared paper. In this way 
I have obtained images of various statues, fisc. 
I have not pursued this branch of the sub- 
ject to any extent ; but I expect interesting 
results from it, and that it may be usefully 
employed under many circumstances. 

11. Copying of Engravings . —The inven- 
tion may be employed with great facility far 
obtaining copies of drawings or engravings, 
or fac similes of MSS. For this purpose 
the engraving is pressed upon the prepared 
paper, with its engraved side in contact with 
the latter. The pressure must be as uni- 
form as possible, that the contact may he 
perfect ; for the least interval sensibly in- 
jures the result, by producing a kind of 
cloudiness in lieu of the sharp strokes of the 
original. 
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Whm plaeed in the sun, the solar light 
gradually traverses the paper, except in 
those places where it is prevented from 
doing fo by the opaque lines of the engra- 
ving. Jt therefore of course makes an ex- 
act image or print of the design. This is one 
of the experiments which Davy and Wedg- 
wood state that they tried, but failed, from 
want of sufficient sensibility in their paper. 

The length of time requisite for effecting 
the copy depends on the thickness of the 
paper on which the engraving has been 
printed. At first I thought that it would 
not be posssible to succeed with thick pa- 
pers i but I found on trial that the success 
of the method was by no means so limited. 
It is enough for the purpose, if the paper 
allow any of the solar light to pass. When 
the paper is thick, I allow half an hour 
for the formation of a good copy. In this 
way I have copied very minute, compli- 
cated, and delicate engravings, crowded 
with figures of small size, which were ren- 
dered with great distinctness. 

The effect of the copy, though of course 
unlike the original (substituting as it does 
lights for shadows, and vice versa), yet is 
often very pleasing, and would, I think, 
suggest to artists useful ideas respecting 
light and shade. 

It may be supposed that the engraving 
would be soiled or injured by being thus 
pressed against the prepared paper. There 
is not much danger of this, provided both 
are perfectly dry. It may be well to men- 
tion, -however, that in case any stain should 
be perceived on the engraving, it may be 
readily removed by a chemical application 
which does no iiyury whatever to the paper. 

In copying engravings, &c., by this me- 
thod, the lights and shadows are reversed, 
consequently the effect is wholly altered. 
But if the picture so obtained is first pre- 
served so as to bear sunshine, it may be 
afterwards itself employed as an object to be 
copied ; and by means of this second process 
the lights and shadows are brought back to 
their original disposition. In this way we 
have indeed to contend with the imperfec- 
tions arising from two processes instead of 
one ; but I believe this will be found merely 
a difficulty of manipulation. I propose to 
employ this for the purpose more particularly 
of multiplying at small expense, copies of 
such rare or unique engravings as it would 
not be worth while to re-engrave, from the 
limited demand for them. 

) will now add a few remarks concerning 
the very singular circumstance, which I have 
before briefly mentioned, viz., that the paper 
sometimes, although intended to be prepared 
of the most sensitive quality, turns out on 
trial to be wholly insensible to light, and in- 


capable of change* The most singular past 
of this is the^very small difference in the 
made of preparation which causes so wide a 
discrepancy in the result. For instance, a 
sheet of paper is all prepared at the same 
time, and with the intention of giving it as 
much uniformity as possible ; and yet, when 
exposed to &un6hine, this paper will exhibit 
large white spots of very definite outline, 
where the preparing process has failed $ the 
rest of the paper, where it has succeeded, 
turning black as rapidly as possible. Some- 
times the spots are of a pale tint of cserulean 
blue, and are surrounded by exceedingly de- 
finite outlines of perfect whiteness, contrast- 
ing very much with the blackness of the part 
immediately succeeding. With regard to 
the theory of this, I am only prepared to 
state as my opinion at present, that it is a 
case of what is called “ unstable equilibrium/' 
The process followed is such as to produce ono 
of two definite chemical compounds ; and 
when we happen to come near the limit which 
separates the two cases, it depends upon 
exceedingly small and often imperceptible 
circumstances, which of the two compounds 
shall be formed. That they are both definite 
compounds, is of course at present merely 
my conjecture : that they are signally dif- 
ferent, is evident from their dissimilar pro- 
perties. 

I have thus endeavoured to give a brief 
outline of some of the peculiarities attending 
this new process, which I offer to the lovers 
of science and nature. That it is susceptible 
of great improvements I have no manner of 
doubt ; but even in its present state I believe 
it will be found capable of many useful and 
important applications besides those of which 
I have here given a short account. 


MR. MACKINNON’S NEW PATENT LAW BILL. 

[From the Commercial Gazette .] 

Mr. Mackinnon (the member for Lyming- 
ton) has already given notice of his usual 
sessional motion on the subject of the pre- 
sent defective law of patents. It will be 
recollected that he brought forward a simi- 
lar measure last session, which was frus- 
trated, as many other useful measures were, 
by the pressure and mismanagement of pub- 
lic business, the balance of parties, and the 
obstructive proceedings of the Upper House- 
Amendments have been already made in ths 
old law of patents ; but, although they were 
well-intentioned, they are admitted by every- 
body conversant with the subject to be ut- 
terly deficient in point of remedy. There 
is no subject at any time of more vital im- 
portance to the commercial interests of this 
commercial country than the “ Law of 


Digitized by v^.ooQle 



352 


N0TB8 AND NOTICES. 


Patents / 1 But it is more especially so at 
the present time — when those commercial 
interests are so widely involved and so se- 
riously impaired. In the protection desir- 
able to be extended by an equitable and im- 
proved patent law, we include all the use- 
ful results of scientific discovery; all the 
improvements of mechanical invention ; all 
the amelioration produced in our manufac- 
tures by the encouragement of the Art of 
Design; and, finally, the protection of 
Pattern Right in our great calico-printing, 
cotton, and silk manufactures. It will be 
evident that in the last departments of na- 
tional industry alone — the protection of the 
Pattern Right — (otherwise the copyright of 
the new design or pattern, upon which the 
sale of the goods chiefly depends) is a subject 
of paramount interest to the whole manufac- 
turing class. The importance of Mr. M/s 
motion may be inferred from these prelimi- 
nary remarks. The incompetency of the 
present Law of Patents to protect invention 
was one of the prominent grievances esta- 
blished by the evidence before the ** Select 
Committee of Arts and Manufactures .” 
Mr. Martin, the celebrated painter, and 
several architects and sculptors, produced 
curious and startling examples of the total 
incompetency of the present “ Patent Law ’ 1 
to protect the property of individuals en- 
gaged in the improvements of art, or in the 
discoveries of science. Again ; some of the 
first manufacturers of the country, on whose 
combined prosperity its commercial pros- 
perity chiefly depends — such as calico-prin- 
ters, cotton and silk manufacturers, iron- 
masters, paper-stainers, brass-founders, and 
Staffordshire potters — all demonstrated that 
the present Law of Patents was so deficient 
in adequate protection as to cut up profits 
and frustrate improvement in the arts of 
design, by rendering the purchase of pat- 
terns, a profitless and useless speculation. 
We entertain hopes that Mr. Mackinnon's 
proposal may remove the chief grounds of 
grievance, the justice of which has been so 
undeniably established. The great problem 
to be solved in the reform of the Patent Laws 
is to reconcile the individual rights of private 
property with the general exigencies of free 
trade. Finally, equity demands that those 
great benefactors of the human species — 
those “ kings of mind,” whose victories are 
bloodless and immortal ; those conquerors 
of natural difficulty on behalf of the whole 
race who apply the discovery of science to 
social comfort — who invent useful machinery 


-—who circulate beneficial ideas, or give im- 
pulse and pre-eminence to staple branches 
of national industry, should be protected in 
the exertion of their talents, and in the fair 
enjoyment of the remuneration which that 
exertion and those talents win and deserve. 
Reward to such men cannot be too high — 
too jealously guarded ; nor too permanently 
secured. 


NOTES AND NOTICES. 

Wide Velvet Weaving.— -At a late meeting of the 
Society of Arts and Manufactures, the most judicious 
rewards of the season were bestowed upon two 
Spitalfields velvet weavers, named Hanshard and 
Cole, for their invention of a mode of weaving wide 
velvets. It appeared that rather more than a year 
ago a velvet shawl two yards square was imported 
from France, and Hanshard hearing of this,devised 
a means of performing the same work, and offered 
to his employers to undertake it at his own risk. 
He succeeded, and delivered a seven-quarter square, 
for which he was paid four pounds. Cole knowing 
also that a wide velvet was in demand, and having 
seen Hans hard’s velvet, also devised a means of 
effecting the object, which turned out to be the same 
as Hanshard’s, and he undertook, and performed 
the work for two pounds five shillings. Hanshard 
endeavoured to keep his means secret, but was Un- 
doubtedly the first inventor > he was rewarded with 
a prize of five pounds ; Cole, although a subsequent, 
appeared also to be an original inventor, and made 
the process known to the trade immidiately : he 
was awarded a premium of three pounds. The 
difficulty to be overcome in weaving a wide velvet 
was this : the width of the fabric being greater than 
the stretch of a man’s arm, he could not pass the 
wire containing the silk across it, the wire being so 
thin and flexible. To obviate this, Hanshard put 
the wire in a small brass tube, pointed at the end, 
which held the wire stiff, so that it could be passed 
across. In working, however, the end of the tube 
was liable to catch in the fabric and break the 
thread, and this difficulty was overcome by putting a 
pointed cap upon the end of the tube after the wire 
had been inserted. Cole, as stated, followed Hans- 
hard in the invention of the tube, but the cap was 
solely Haushard’s. 

New Silk Mill . — An English manufacturer, resid- 
ing in Turin, is said to have invented a new silk-mill, 
the mechanism of which is so extremely simple, 
that it may be worked by children only 10 years old, 
and yet produces three times the quantity of twist 
made by the old mills in the same period, and of a 
much superior quality. 

Another Substitute for Steam . — A correspondent 
informs us that an ingenious mechanic (Mr. William 
Dupe, of this city), has discovered a substitute for 
steam for propelling wheel carriages and ships. 
The invention, which is a very simple one, acts by 
condensed air. It is calculated that it will not cost 
more than one-third of the expense to work it, and 
will take up a much smaller space than a steam-en- 
gine. A model of this invention has been shown to 
several scientific gentlemen of the University and 
city, who have expressed their decided approbation 
of it .— Oxford Chronicle. 
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macrae’s patent hydraulic coun- 
terbalance FOR -GA8-HOLDER8. 

Sir, — May I request the favour of 
a place in your scientific Gazette for the' 
following description of an improved 
hydraulic counterbalance. 

The necessity for a contrivance of this 
nature has long been felt by manufac- 
turers of gas; and the simplicity and 
economy of the plan invented by Mr. 
Macrae are self evident. Gas proprie- 
tors are, perhaps, not generally acquaint- 
ed with the important fact, that a very 
great portion of the gas generated, is 
exposed to continual waste, in conse- 
quence of the present defective system 
of charging their gasometers. 

Mr. Macrae particularly alludes to this 
subject in his specification, and points 
out very clearly the waste which is daily 
taking place, from the practice of con- 
veying gas into gas-holders of such pon- 
derous weight as those that are now in 
general use in the metropolis. 

It is set forth in the specification that 
he has 

4 ‘proved from an extensive experience in 
the manufacture, that in large establish- 
ments several thousands of feet of gas are 
totally lost every twenty-four hours, from 
the employment of gas-holders that are not 
sufficiently counterbalanced ; and his evi- 
dence has been amply corroborated by the 
testimony of a number of the most experi- 
enced practical men at present engaged in 
the trade.” 

The principle of the invention he as- 
similates to the action of the domestic 
bellows : 

“ This instrument is elevated by artificial 
power, so as to admit a body of air, and this 
air is expelled by a reverse application of 
the same power ; my object,” he goes on 
to state, “ is to approach as near as it is prac- 
ticable, the above principle, by regulating 
the ascending and descending motions of a 
gas-holder, by means of a hydraulic coun- 
terbalance.” 

The specification explains, that the 
heavy gas-holders used, operate most 
destructively upon the generating and 
purifying machinery; and states, that 
although a heavy gas-holder is indis- 
pensable as a means for propelling an 
abundant supply into the street mains, 
yet, it is attended by an enormous sacri- 
fice of property — in waste of gas, dam- 
age to machinery, loss of time in charg- 
ing the gas-holders, and an unnecessary 
consumption of fuel in the furnaces. 


The inventor, at considerable length, 
enters into a practical detail of the dif- 
ferent and opposite effects produced upon 
the machinery of the retort and purify- 
ing houses, by a heavy and a light gas- 
holder. The following is an extract from 
the specification in reference to this 
point: 


11 Immediately the process of chaining 
the heavy gas-holder commences, a consi- 
derable quantity of gas will be observed 
forcing its way through the luteing of the 
retort lids, similar escapes are also observed 
from the damaged parts of the hydraulic 
and ascension mains ; and at the same time, 
the liquid in the hydraulic main rises in the 
(out of action) dip-pipes, to an elevation of 
from twenty to thirty inches; and while 
those destructive effects are being produced 
in the retort house, equally injurious results 
are taking place in the purifying department 
— for the Ume water in the purifiers is de- 
pressed from its proper level, and in conse- 
quence a great portion of the gas passes 
from the purifiers without being sufficiently 
exposed to the action of the lime. 

“ The heavy gas-holder also, during its 
rising, prevents the gas from escaping with 
the required rapidity, from the generating 
vessels, and being therefore confined in, and 
exposed to, the intense heat of the retorts, 
the gas must be deprived of a great portion 
of one of its most valuable illuminating in- 
gredients, viz.; the carbonaceous base. 

tl Frequent and dangerous reactions are 
also produced by the same cause : the de- 
struction to machinery — waste of gas — and 
danger to the persons of the stokers, result- 
ing from those reactions, are familiar to the 
intelligent workmen employed in several of 
our metropolitan establishments.” 

The frequency of this occurrence dur- 
ing the last two winters, and more par- 
ticularly within the last three months, 
in several of the large works, ought, 
surely, to induce the proprietors to adopt 
a remedy so simple in its application, 
and so inexpensive, as the hydraulic 
counterbalance. Having now alluded to 
the destructive effects of hack pressure , 
caused by gasometers that are not suffi- 
ciently counterpoised; I must remark, 
that there is a total absence of those 


evils during the process of filling a light 
gas-holder; the stream of gas, in this 
case, will flow in a uniform and uninter- 
rupted current, from the retorts to the 
gasometer. Now, the hydraulic coun- 
terbalance will effect this desirable ob- 


ject, by facilitating the ascent of the 
gasometer, and when it has attained its 
highest point, by simply discharging the 
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liquid from the tank, the whole and en- 
tire weight of the gas-holder will then be 
allowed to press upon the outlet main, and 
thereby cause an abundant supply to con- 
sumers. 1 beg to subjoin one additional 
extract from the specification. It is stat- 
ed, that 

“ an immense quantity of gas is consumed 
during the time the stokers are engaged in 
drawing the charges ; for it is well known 
that upon such occasions the whole of the 
gas contained in the retorts and ascension- 
pipes is destroyed. Now, in establishments 
where there are from 200 to 300 retorts 
drawn four times in every twenty-four hours, 
the loss to the proprietors must be enor- 
mous in the course of twelve months. To 
prevent, in a great measure, this waste of 
gas,”* Mr. Macrae suggests, “ that previous 
to the charge being drawn, the gas-holder 
should be rendered as light as it will admit 
of, by adding for that purpose the required 
weight of liquid to the hydraulic tank. If 
this operation be skilfully performed, a large 
portion of the gas (which would otherwise 
be consumed) will be drawn from the re- 
torts and ascension-pipes, and conveyed into 
the light gas-holder.’ 7 

Description of the apparatus . — The 
invention merely consists of a square 
tank, formed of wood, copper, or iron ; 
its dimensions must be in proportion to 
the weight of the gasometer it is intend- 
ed for. 

a , The hydraulic tank ; d, the well ; 
b, discharging valve; c, a feed-pipe, 
which may be supplied from any conve- 
nient source. 

“ Previous to the gas being conveyed 
to the gas-holder, the tank (which is 
then at its highest point of suspension) 
is charged with the required weight of 
liquid — water, tar, ammoniacal liquor, or 
whatever is most suitable.” The tank 
being thus charged, the gas-holder is 
then, by the weight of the hydraulic 
balance, enabled to rise freely, and with- 
out causing back pressure, as it does by 
the system at present in use. When the 
gasometer has received its complement 
of gas, the tank, as shown in the sketch 
(front page), is then at its lowest eleva- 
tion. Previous to the gas being sent 
into the street mains, the liquor in the 
tank is drawn off through the valve at 
b ; when this is accomplished, it is ob- 
vious that nearly the whole weight of the 
gasometer will then be allowed to com- 
municate any required degree of pres- 
sure ; and if it is necessary at any time 


of night to check or subdue the pres- 
sure, or even to increase the supply of 
gas to consumers, either purpose may 
be accomplished by simply adding to, 
or diminishing by degrees, the quantity 
of liquid in the tank, by any number of 
pounds weight of liquid. 

The specification contains a variety of 
drawings, exhibiting different methods 
of attaching and working the hydraulic 
tank, according to the nature of the 
ground upon which a gas* holder stands. 
The drawing prefixed to this description 
represents the apparatus as working in a 
well. This method is suggested by Mr. 
Macrae in consequence of the greater 
facility it affords for charging and empty* 
ing the counterbalance : also by this 
arrangement the tank will not be affect- 
ed in windy weather. 

I am. Sir, 

Yours, most respectfully, 

S. Q , Engineer. 

16, Moscow Road, Bayswater, Loudon. 


LAMBERT AND SON'S HEMISPHERICAL 
JOINTS FOR GAS, STEAM, &C. 


Sir, — In the infancy of an art, however 
simple, the attainment of perfection all 
at once is hardly to be expected; im- 
provement is the result of observation 
and experiment — often very laborious, 
and frequently extending over a long 
period of time. Ultimate perfection, or 
at least a reasonable approximation to it, 
is the produce of a series of steps or gra- 
dations, each following the other in due 
and stately order. 

Perhaps the art of gas lighting affords 
one of the most remarkable instances 
that could be adduced, of the progressive 
nature of improvement in maturing a new 
manufacture. If we contrast the form 
of oven— the description of retorts — the 
mode of separation — and, the purifying 
apparatus of the earliest gas-makers— 
with the most approved arrangements of 
the present day, a striking and important 
difference will be observed. In the ar- 
ticle on " Gas-light” in the seventh 
edition of the Encyclopaedia Britannica 
now publishing, it is observed, that, “so 
rapid has been the progress of gas illu- 
mination, that, in the course of a few 
years after it was first introduced, it was 
adopted by all the principal towns in the 
kingdom, for lighting streets, as well as 
shops and public edifices. In private 
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Fig. 4. 



houses it found its way more slowly, 
partly from an apprehension, not entirely 
groundless, of the danger attending the 
use of it ; and partly, from the annoyance 
which was experienced in many cases, 
through the careless and imperfect man- 
ner in which the service-pipes were at 
first fitted up.” It is very certain, what- 
ever might have been the errors and de- 
fects of the original gas-makers, they 
were altogether out-heroded by the con- 
tinual blundering 8 of the early gas-fitters. 
Their first mistake was in the employ- 
ment of unsuitable materials for much of 
their work ; and secondly, in so greatly 
underrating the friction of the gas in its 
passage, as to employ tubes much too 
small for transmitting it with sufficient 
facility to afford a uniform and adequate 
supply. To these may be added, the 
want of attention to the necessary accu- 
racy in the several joints and fittings. 
These inconveniences, however, have 
been in a great measure, if not wholly 
removed, by a more intimate acquaint- 
ance with the character — and increased 
experience in the management of gas. 
The copper tubing of small diameter, 
has now given way to pipes of iron for 
service-mains, and to flexible tin tubing 
for the radial branches ; considerable 
alterations and improvements have also 
taken place in the burners, valves, cocks, 
and furniture generally, so as to afford 
increased economy and safety-frequently 
combined with great elegance in appear- 


ance. One of the latest — if not the very 
last — improvement in gas furniture, is 
that which I have now the pleasure of 
introducing to your readers; viz., the 
improved hemispherical joint£ for gas- 
brackets, pendants, &c. &c., manufac- 
tured by Messrs. Lambert and Son, New 
Cut, Lambeth. 

Swing brackets and pendants, as 
formerly constructed, consisted of a key 
or plug working in a socket, with a nar- 
row groove around it which left a very 
contracted and tortuous passage for the 
gas, seriously impeding its progress and 
exceedingly liable to stoppage or derange- 
ment. 

In Messrs. Lambert’s brackets, &c., a 
free and uninterrupted passage for the 
gas is afforded throughout ; the progress 
being through easy curves ; all sharp 
or right-angled turnings are entirely 
avoided. 

In the accompanying drawings, which 
are on a scale of three inches to a foot. 
Fig. 1 represents one of Messrs. Lam- 
bert and Son’s double-jointed folding 
brackets. Fig. 2 is a section through the 
same when fully extended. Fig. 3 is a 
pendant light ; the joints are situated at a 
and b ; e is the stop-cock ; d the burner. 
Fig. 4 is a section (full size) of the hemi- 
spherical joint ; it is composed of a con- 
vex hemisphere e, fitting into a corres- 
ponding concavity on the end of the 
lower branch pipe f, and kept closely in 
contact by the screw-nut g. When 


Digitized by 


Google 




358 CHRONOMETER PREMIUMS, ETC. 


properly adjusted, the nut is fixed im- 
moveably by a small set-screw, shown 
at h. By reference to the sections, figs. 

2 and 4, it will at once be seen how freely 
the gas is transmitted along the whole 
length of this improved furniture. 

In a communication on the subject of 
revolving slide-rests, inserted at page 267 
of your last volume, I alluded to the 
manufacture of these joints ; and I have 
now only to state, that they are produced 
by means of an apparatus of this kind, 
which, for its simplicity of construction 
— the extent of its powers— and the ac- 
curacy of its performance — is, I believe, 
without a rival in the mechanical world. 
Although this piece of apparatus, in its 
first construction, has been somewhat 
costly, yet by its powers, these joints, 
t. e., the internal and external hemi- 
spheres, are produced with a facility and 
accuracy that ensures perfection, and at 
n cost so moderate as to warrant the ex- 
pectation of their universal adoption in 
all good work. Some gentlemen con- 
nected with one of the principal Metro- 
politan gas-works, have pronounced 
these jointed brackets, as manufactured 
by Messrs. Lambert’s, to be the most 
beautiful things of the kind they ever 
saw, and have declared these joints to be 
the greatest improvement hitherto made 
in gas furniture. 

These joints are equally well adapted 
for connecting tubes employed in the 
transmission of steam, &c., a flexible 
joint being thus obtained that will con- 
tinue steam-tight under almost any pos- 
sible pressure. I may here observe that 
the hemispherical joints of Messrs. Lam- 
bert and Son, have sometimes been con- 
founded with the old ball and socket 
joints, but this is a great mistake, the 
difference between them being very 
marked. In the well-known ball and 
socket joint, a limited range of motion 
was obtained in every direction j in 
Messrs. Lambert’s joints on the contrary, 
an unlimited range in one direction only 
is obtained. Two of these joints being 
placed at right angles to each other, form 
an universal joint which is extremely 
useful for several pneumatic and hy- 
draulic purposes. 

By means of their very beautiful rotary 
slide-rest, Messrs. Lambert and Son can 
produce metallic spheres for valves with 
a facility and truth never before attained 
to, and in some recent trials with the 


spherical form of valve in one of their 
double-action pumps,* considerable 
advantage appeared to attend their em- 
ployment. 

I remain. Sir, 

Yours, respectfully, 

Wm. Baddeley. 

London. Feb. 12, 1839. 


CHRONOMETER PREMIUMS — APPA- 
RENT ABUSE OF OFFICIAL IN- 
FLUENCE. 

Sir, — The necessity of strict impartia- 
lity and disinterestedness in official per- 
sons who may be intrusted in any de- 
gree, with the duties of judge, or arbiter 
of any description, is so generally allow- 
ed, that I shall not take up a line of your 
valuable pages in insisting upon it. The 
public exposure of all departures from 
rectitude by such parties is the duty of 
every one; it may neutralize miscnief 
already perpetrated; it is sometimes 
sufficient to bring the erring parties back 
to the right path ; and it always awakens 
a vigilant circumspection on the part of 
the public with regard to their future 
conduct. 

In the present case, I shall confine 
myself to the request that you will permit 
me to take advantage of the circulation 
of your Magazine among the class more 
particularly interested in the affair which 
I am about to mention, and to transfer 
to your pages a paragraph from the 
Times newspaper of Tuesday the 29th 
ult., headed with the characteristic “( Ad - 
vertisement )” with which that paper ho- 
nestly marks this species of paid and 
pseudo-editorial insertion ; I, also, pro- 
pose to place in juxta-position with this 
paragraph, for the sake of more effec- 
tive contrast, some verbatim extracts 
from the “ Appendix to Captain Sir John 
Ross’s (C.B., K.S.A., K.C.S . , fyc.) IVar- 
rative of his Second Expedition to the 
Arctic Regions .” 

(From the Times.) 

“ (Advertisement). — The importance of 
accuracy and skill in the manufacture of 
chronometers is too obvious to require com- 
ment, and we have much pleasure in insert- 


* A description of tbis pump will be found in 
your 27th volume, page 82. 
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lug the following honourable testimonial in 
favour of the talents of Mr. Caster, of 61, 
Cornhill, and 207, Tooley-street, from 
Professor Airy of the Royal Observatory 
Greenwich. ” 

Royal Observatory, Greenwich, Oct. 22. 

t>f * tie c 8SSli since the commencement 

Royal Obserratorf ll chronometers at the 
wards offered by the £ r ”> 

best chronometers, Mr. H. Caat«,' 0 hroD 
ter-maker of Tooley-street, has oDu^.J 
the greater number of rewards than any 
other chronometer-maker, and that he ob- 
tained the two last rewards given by the 
government. 

“ I certify, also, that since I have had 
charge of the Royal Observatory, several 
chronometers constructed by Mr. Caster, 
either belonging to the Royal Navy, or on 
trial for purchase by the government have 
been rated at the Royal Observatory, and 
thafc^they have generally been extremely 

“ G. B. Airy.” 

Mr. Caster in other advertisements put 
forth previous to the date of the one above, 
has constantly stated the number of his 
successful chronometers, during the twelve 
years public trials to be four 1 
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(From Ross’s Appendix.) 

“ Our chronometer, No. 1410, in 1828, 
for which we then received the premium of 
Three Hundred Pounds.” 

In 1830, one of our chronometers was 
entitled to the second prize. 

In the trial of 1831, the chronometers 
made by us obtained the whole of the three 
prizes . ” 

44 In 1832 and 1833 chronometers made 
by us were entitled to prizes in this trial 
(1833) sixty chronometers were sent by 
various makers, and at the termination, the 
numbers were reduced to ten,/owr of which 
were made by us.” 

y Qf eight chronometers entitled to the 
prizes during the last three annual public 
trials at the Royal Obser atory, five were 
constructed by us. 

“ Parkinson and Frodsham.' 

Simple addition will show that the 
number of chronometers made by Messrs. 
Parkinson and Frodsham, which were suc- 
cessful during the twelve years public trials 
amounted to fifteen /' 

It is evidently impossible that both of 
the above statements can be true; and it is 
not probable that the detailed enumera- 
tion of respectable persons like Messrs. 


Parkinson and Frodsham* of their own 
chronometers is so egregiously false , as 
to permit that amount of correction which 
would he necessary to make Mr. G. B. 
Airy’s true ; the more so, as the stated 
ment of Messrs. Parkinson and Frod- 
sham was made advisedly for publication 
by a celebrated naval officer, of great in- 
telligence and sagacity, intimately ac- 
quainted with the subject in question and 
not. likely to suffer a gross deception to 
p!trou r0< * UCe< * t0 P u ^ c under his 

The painful convicuuu -^hioh must 
press upon every unprejudiced mind, in 
this case, is, that the Astronomer Royal 
has made (apparently at least) a more 
deliberate, and certainly, a far more dan- 
gerous, departure from truth, than in 
a faux pas of the same character which 
he committed in a letter he addressed to 
fern James South, and which was pub- 
lished in the Times during a recent con- 
troversy. 

It may be possible that Mr. G. B. Airy 
has been deceived by misrepresentations, 
t ^ ie Caster-certificate has been 
obtained from his good-nature while his 
discretion was idle or asleep. Mr. G. B. 
Airy certainly could not give the first 
item of this document from personal 
knowledge of the facts it certifies , for he 
did not succeed to the post of Astronomer 
Royal until long after the public trials 
alluded to had ceased. The late Mr. 
Pond alone could have done this, with 
ary propriety, as he it was who pre- 
sided during the whole period of the 
trials; if Mr. G. B. Airy had referred to 
documents which must still be in his 
office, he would probably have shaped 
this part of the certificate very differently 
if he had thought it consistent with a 
man of honour to have given it at all. 

The public , undisputed , and pointed 
contradiction given to this part by Messrs. 
Parkinson and Frodsham will assuredly 
taint the character of the whole certificate, 
to a degree which must prevent the 
second part being received with that 
ready and implicit confidence which 
ought to follow the official attesta- 
tions of an AstronomerRoyal of England, 
when committed to writing by himself 
and relating to facts in practical science 


* Lately made an F.R.8. for his discovery of “ a 
fundamental principle in all pendulums.” 
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which are within his professional cogni- 
zance. 

PHILO- VERITAS. 


ON STEAM LOCOMOTION ON COMMON 
ROADS. BY G« S. 

ARTICLE I. 

It has been observed that every age 
bas its peculiar characteristics, which 
distinguish it from those that have pre- 
ceded it. That every fresh era brings 
with it a fresh tide of popo!**'* 
and which, avraity with which 

it has been followed, has been not inaptly 
denominated the rage of the day. We 
have seen the rages for war and volun- 
teering, the rages for canals and manu- 
facturing machinery — for foreign loans 
and bubble companies— for gas com- 
panies — and a great many others, in 
which fortunes have been lost and won 
with amazing rapidity; and when the 
present becomes the past, this will, no 
doubt, be designated as the age of loco- 
motion. The rapid strides which have 
been made in steam navigation, by which 
we are rendered independent of wind and 
tide — and the rapidity of transit which 
has been effected by means of the rail- 
roads, justly entitle it to this character- 
istic. The newest rage, or that of the 
day, is the one last mentioned, which 
conquers distance overland, in the 6ame 
manner as the previous one does over 
water. There is but one thing wanting 
to finish the work, to make it perfect and 
complete, and crown the whole, and that 
is locomotion on the public highways, 
at a cheap and expeditious rate, by means 
of steam power. 

There has been no want of attention, 
or niggardliness of application to this 
branch of the subject ; — eminent, indus- 
trious, and ingenious men have applied 
the powers of their minds and bodies to 
the subject, but hitherto without success, 
— discoveries have been announced — pa- 
tents taken out — companies formed — and 
days of starting fixed ; but which have 
all exploded in smoke and vapours*. We 
have seen exhibited for the amusement 
of the public, steam waggons, coaches, 
and cabs ; which have been stared at for 


* We must be allowed to dissent in toto from 
this assertion of our correspondent, so far as it 
has reference to Mr. Hancock, whose carriages, if 

E roperly established on a line of road, and fairly 
acked by capital and enterprise, would, we have 
little doubt, be successful,.— E d. M. M. 


the day, and then consigned to the tomb 
of all the Capulets. All this proves, 
not that the thing is impracticable, but 
that the righ^ way of doing it has not 
vet been discovered; not that Nature 
has set her face against it, but that we 
are not yet sufficiently versed in V*- 
to take proper adv»^*°~ t “ e vaa J 
powers she at our command 

for the purpose. Some progress has, 
however, been made even in discovering 
such or such a way is not the right 
one ; it serves to sharpen the intellects, 
and furnishes experience to direct us to 
new channels of research, which, though 
occasionally unsuccessful, may, event- 
ually, end in the discovery of the object 
sought for : like negative quantities in 
algebra, which, though nothing, or less 
than nothing in themselves, assist us in 
the eventual discovery of the positive 
quantity sought. The magnitude, and 
vast importance of the subject cannot be 
denied. The power that would open up 
to us an easy, cheap, and expeditious 
communication with all the immense 
ramification of road, by which the face 
of this country is so thickly interlined 
and interwoven — bringing locomotive 
steam to our very doors, and into every 
village to which a road exists, is a con- 
summation devoutly to be wished. Nei- 
ther can it be denied that the powers of 
the steam-engine are competent to all 
that is required of it in this direction, 
its powers have never yet been known to 
fail in any object to which they have been 
discreetly applied, and we have no right 
to say the case would be otherwise if so 
applied here. What then is to hinder 
us in the pursuit of an object so very de- 
sirable? We have had successive defeats 
tis true, but the varieties of application 
of which the power at our command is 
susceptible, and these varieties of appli- 
cation so very far from being exhausted, 
give us every encouragement to go on, 
bearing in mind the directions of the poet 
who tells us — 

tl Tho* baffled oft, as oft your task pursue, 
For perseverance ever gains its view 
and recollecting the object we are in 
search of, is nothing less than the perfec- 
tion of locomotion — the very acmk of 
travelling. It is no objection to our re- 
searches to, say that we are already su- 
perseded by the railways — that the object 
sought has been already obtained through 
their means. It has only been partially 


Digitized by 


Google 



STBAM LOCOMOTION ON COMMON ROADS. 


361 


obtained, and that part a very small one. 
What we seek is the liberty of locomo- 
tion — a license for highways and bye- 
ways, and for any ways we like, to 
which, at present, a horse and pair of 
wheels are eligible. A railroad does not 
possess this liberty; tied down to its 
course as completely as its rails are to 
the sleepers, a carriage on it cannot 
budge an inch, either to the right or the 
left without upsetting, or stopping the 
whole concern. 

Besides this, the disadvantages to which 
railroads are liable, when put in compe- 
tition with a successful application of 
steam on the common roads, are nu- 
merous and palpable. Amongst the 
principal disadvantages are the follow- 
ing: — a railroad cannot be efficiently 
used for short distances, or places in 
contiguity to each other ; it is only effec- 
tive when communicating with two places 
at a considerable distance from each 
other, say twenty miles and upwards, 
or any extended line, such as from Lon- 
don to Birmingham, Liverpool, &c. 

Another difficulty is, that after the 
trains have once attained their impetus, 
and got into full swing, they cannot be 
conveniently stopped, so as to let out a 
passenger here, and take up another 
there, who are consequently compelled 
to go from one station to another, several 
miles apart, without the possibility of 
communicating with any portion of the 
intervening country, and are frequently 
obliged to pass .and leave behind them, 
or stop short of by many miles, the spot 
they would otherwise wish to be set 
down at. 

Another difficulty is, railroads cannot 
be made to accommodate themselves to 
the route of the principal towns in their 
line, or choose their course with impu- 
nity, from the necessity they are under 
of due regard being paid to the levels of 
the country through which they pass; for 
this reason, they seldom communicate 
direct with a country town, but only ap- 
proximate to it as nearly as the levels of 
the surrounding country will allow. Thus 
with the exception of the two termini, 
a passenger, after leaving the train, has 
to finish his journey by other means 
than the railway, which has only served 
to give him a lift on the road, instead of 
taking him direct to the place which is 
the object of his journey 

Another difficulty is, that the enor- 


mous expense attending their construc- 
tion, renders it necessary to tax thei r 
passengers with a charge for conveyance 
equal to that of the ordinary coaches, 
consequently, the only saving is in time, 
not in nfoney ; and unless a passenger 
wants to go to a place at, or in the vici- 
nity of the station when the train stops, 
(for be it remembered, they do not al- 
ways stop at every station), it is a 
chance but what he may have to pay as 
much more for travelling across the 
country, as the journey would have cost 
him direct from London by the stage. 

The only real advantage the railroads 
possess is, as has been stated, a saving 
of time in long distances ; in this respect 
it is useless to compete with them, further 
then in attempting to approximate then* 
as near as may be, since no adaptation 
of machinery on turnpike roads, can, by 
any possibility be mane to keep up with 
them in point of celerity, where the 
places are a long run distant from each 
other. But though we cannot expect 
to equal their speed, — though we have 
no hopes of attaining that rapid transit 
which they are capable of giving, we 
have in view other advantages, equally 
pleasant and agreeable to make up for 
it, and to which they are strangers — a 
liberty to go where we like, which they 
have not — a liberty of stopping when, 
where, and as often as we like, which 
they are deprived of. We have the face 
of nature, the beautiful prospects of hill 
and dale, — the delightful views of the 
country open, before, and around us, 
while they are winding their way,^ one 
half of their time, through doleful cut- 
tings, and dismal tunnels, with nothing 
but the half-mile posts flitting past them, 
to break the monotony of the scene, and 
make their journey bearable. 

As we have no hopes of competing 
with them in celerity, so neither have we 
any prospects of equalling them in bur- 
then ; we cannot expect a common road 
engine to run away with a train of 20 or 
30 coaches, or waggons behind it. But 
we have a right to calculate on being 
able to convey from 30 to 60 passengers, 
at a rate of from 12 to 16 miles an hour, 
or a waggon heavily laden, at a rate of 
four to seven miles ; and if we do this, 
we shall be more than a match for them, 
as we shall be able to do it at a much 
less charge, in consequence of our hav- 
ing to pay nothing for the making of the 
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roads, except the turnpike dues ; while 
they, before starting, are burthened with 
a debt of millions, the interest of which 
must, for a long time, swallow up all 
their earnings, besides their being placed 
in the unpleasant predicament of being 
undersold in the transit market, by a 
rival, who can afford to do so, and at a 
a profit too, in consequence of not being 
subject to similar circumstances. 

The importance of the subject being 
undoubted, it behoves us to inquire into 
the causes of failure in the numerous 
attempts which have been made to ac- 
complish it ; and by comparing what has 
been done, with what has not been done, 
to find out, if possible, what ought to 
have been done. This will be treated of 
in a second article. G. S. 


OBSERVATIONS UPON DR. LARDNER’S 
EXPERIMENTS TO ASCERTAIN THE 
FORCE OF ATMOSPHERIC RESIST- 
ANCE TO RAILWAY CARRIAGES. 


Bir, — Your clever, but very intem- 
perate correspondent, Mr. Cneverton, 
having in a letter published in your 805th 
Number, endeavoured to establish the 
truth of someof the opinions formerly con- 
tended for by him, has brought forward 
for this purpose some recent experiments 
performed on the Great Western Railway 
by Dr. Lardner, and seems to think that 
these experiments are quite conclusive 
and satisfactory on the point ; you will 
therefore permit me in a few words to 
point out the inaccuracy of the principle 
on which these experiments were con- 
ducted, and the equally erroneous and 
futile deductions drawn from them; par- 
ticularly as it is, I understand, intended 
to perform a more extended series of 
experiments of the same description for 
the purpose of solving the important 
problem of atmospheric resistance. The 
great error committedby Dr. Lardner 
in the manner these experiments were 
performed, consisted in this, that he 
calculates the tractive power of gravity 
of a body moving down an incline plane 
with great velocity, in the same man- 
ner as he would calculate the force ne- 
cessary to prevent the same train, when 
at rest, from moving down that plane ; 
by proportioning this force to the weight 
of the train, as the length of the plane is 
to the perpendicular height : the distinc- 
tion in these two cases are very obvious, 


and although it escaped the notice of Dr. 
Lardner, I am astonished how it could 
have escaped that of your very shrewd 
correspondent Mr. Cheverton. Mr. W ood 
himself, in his report to the Directors, 
does not appear to be satisfied with these 
experiments on the inclined planes, but 
he does not hint at where the gross error 
was committed. 

If a body be projected with great 
velocity in a horizontal direction from 
the top a of the inclined plane a b, and 



proceed to c with a velocity equal to 
96 X 16=1536 feet in a second, it is well 
known the force of gravity will make it 
proceed in the direction of the diagonal b 
a, and it will not require a solid plane to 
move on ; it could not receive any ask 
sistance therefore from the tractive power 
of gravity on the plane ; under these cir- 
cumstances, and when the body is pro- 
jected with a great velocity along the 
plane, this tractive power of gravity 
will vary under every variation of ve- 
locity, as the center of gravity falls 
thereby with different velocity. Dr. 
Lardner might as well attempt to weigh 
the gravity of a body in a pair of scales, 
the beam of which would be in constant 
oscillation, by the ordinary means, as to 
calculate the force of gravity in the 
manner hehas done. A simple experiment 
will convince him of this fact : let him 
take a small incline plane made to movu 
freely on four wheels, let a line be ex- 
tended from the lower end b , and pass 
over a pully with a weight suspended to it; 
now let a be another weight, being in pro- 
portion to the former as the length of 
the incline is to its height, and let tins 
be kept in its position at the top of the 
plane by a line secured to a hook, and 
drawn parallel to the incline ; under these 
circumstances every thing will remain 
stationary, but the moment you cut this 
latter line the heavy body will descend, 
and the inclined plane will at the sam* 
time move forward. I agree with Dr. 
Lardner, that when a train of carriagee 
is moving down an incline of 1 m 96 
with a uniform velocity of 31 miles an 
hour, that the tractive power of gravity 1 
is the measure of the force of atmos- 
pheric resistance and friction ; but I do 
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not agree with him, that this power, 
where a rapidly moving body is concerned, 
is to be calculated in the same manner 
which he has done; if the tractive power 
cm a horizontal plane for 15 tons, moving 
ftt 31 miles the hour, amounted to the 
enormous amount of 364 pounds, what 
I beg leave to ask him, must have been 
the power of these engines when start- 
ing, and the intensity of the engine not 


reduced by great speed, when the resist- 
ance of the atmosphere was trifling ; it 
would more resemble the power of gun* 
powder and be exerted more in the same 
way, than the manner we generally find 
our steam-engines to act. 

I am. Sir, &c. 

Mentor. 


Dublin, Feb., 1832. 


palmer’s pneumatic filter. 

fC > 

-A 



B 




Mr. Palmer, the chemical and philo- 
sophical instrument maker, of Newgate- 
street, has lately made a very usefnl ap- 
plication of pneumatic pressure, in the 
filtering of liquids. The following is a 
description of the apparatus : A B is a 
tin vessel of any required dimensions, 
divided by a rim at about the middle. 
C is a moveable division, formed of a 
plate of zinc, perforated with numerous 
holes. This plate is for the purpose of 
supporting the superincumbent pressure, 
ana above it is laid a filtering fabric of 
paper, calico, flannel, leather, felt, or 
other material, according to the nature 
of the fluid to be filtered. D is an air- 
pump, attached to the upper part of the 


lower division. There is a rather heavy 
loose brass ring to place above the edges 
of the filtering cloth or fabric to keep 
the rim close to the side of the filter. 
E is a cock, to draw off the filtered li- 
quid. The mode of using this filter is 
as follows : 

Lay smoothly on the perforated sup- 
port, in the centre of the filter, for or- 
dinary purposes a piece of calico cut 
round to the size of the outside of the 
loose brass ring ; then on the calico lay 
a piece of filtering paper similarly cut, 
upon which drop gently the brass ring : 
pour in the liquid until the vessel is 
nearly full; then exhaust the air by 
means of the air-pump, D, when the 
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liquid will quickly filter through, leaving 
the filter nearly dry. Unscrew the air- 
pump, and draw off the liquid at the 
cock, E, and should it not be quite 
bright with one operation, pass it through 
again in the same manner without re- 
moving the filter. 


GEOMETRICAL SOLUTION OF MR. 

WHITE’S TRIGONOMETRICAL QUES- 
TION : BY MR. J. NELSON. 

Sir, — I beg leave to send you a solu- 
tion of Mr. White’s first trigonometrical 
question, proposed in the Mechanics 9 
Magazine , No. 804. 

I am. Sir, yours, &c. 

J. Nelson. 

Paddington-Btreet, Feb. 15tb, 1839. 

Construct the triangle ABC, the 
three sides of which, namely, A B, B C, 
C A, are 24, 38, 50. Suppose P to be 
the bottom of the tower; join A P, 
B P, C P ; then, evidently, these lines 
must be to one another as the cotan- 
gents of the angles of elevation. Hence 
the following construction : 



A 71 JB D 


Make A B, A D, A N, in proportion 
to the cotangents of the angles of eleva- 
tion taken from the points ABC. Draw 
B E, making the angle A B E = A C B, 
and draw D F parallel to B E, and from 
the centres B and E, with the radii A N, 
A F, describe arcs intersecting in G. 
Join AG, EG, B G, and make the angle 
A B P equal to A G B. Join A P, P C. 
Then will P be the position of the bot- 
tom of the tower. 

Demonstration . — The triangles A B P, 
A G B being equiangular, AP : BP :: 
A B : B G=(A N) also A B : A P :: AG 
AB, and AB : AC:: AE:AB.\AP 
A G = A C, A E, both being equal to 
A B 2 , .*. the triangles A C P, and AEG, 
are similar, .*. AP, P C, : : A E : E G 
= (AF) : : A B : A D ; that is, A P, 
BP, CP, are respectively as AB, AN, 
and A D ; that is, as the cotangents of 
the angles of elevation. 

Steps of the calculation . — The cotan- 
gent of 50° 45' being assumed = 24, the 
cotangents of 58° 15' and 46° 45', will be 
18.1775, and 27.6328 = AN and AD 
respectively; also AC : B C : A B : B E, 
or 50 : 38 : 24 : 18*24 = B E; and A C 
: A B : A D : A F ; or 50 : 24 : 27*632 
8 : 13*2638 = AF = EG. 

1st. — The three sides of the triangle 
ABC being given, the angle ACB = 
ABE, will be 27° 35' 10." 

2nd. The three sides of the triangle 
E B G being given, the angle E B G will 
be 42° 43' 5"; consequently 42° 43 5" 
+ 27° 35' 10"= 70 3 18' 15"= to AB G 
= APB. 

3rd. In the triangle A B G are given 
two sides and the contained angle, from 
which we find the angle A B P = 65 a 
56' 22", and the angle GAB = 43° 
45' 22". 

4th. In the triangle A B P are given 
all the angles, and A B to find A P. 


As sin. 70*18*15* Z A P B Logarithm . . 9.973818 

To sin. 65*56*22 Z ABP 9960525 

So A B 24 1.380211 

ToAP 1.366918 

Tan. 50° 45' 0.087760 

Height of the tower 28.4821 yards 1.454678 


The above calculation may be verified by finding the height of the tower from B P# 
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As sin. 70 . 18 . 15 Z A P B 9.973818 

To sin. 43 . 45 . 22 Z P A B 9.839847 

So A B 24 1.380251 


To BP 1.246240 

Tan. 56° 15' 208437 


Height of the tower 28.4891 1.454677 

J, N. 


oram’s patent fuels. 


It is well known that in working coal 
pits, and in the loading, unloading, and 
other operations to which coal is sub- 
jected before it comes into the market, 
a great quantity of dust or powder is 
produced, which, although possessing 
all the combustible qualities of the 
larger pieces, cannot be used advan- 
tageously in consequence of the mi- 
nuteness of the particles. Many at- 
tempts have been made to bring this 
article into value by mixing it with va- 
rious substances, and preparing it in 
different ways. A correspondent has 
favoured us with the following particu- 
lars of a patent lately obtained by a Mr. 
Oram for “ Improvements in the Ma- 
nufacture of Fuel,” which consists in 
compounding small coal or dust with 
other matters, so as the fuel produced 
is of as great and sometimes of greater 
value than the large pieces of the same 
coals. We shall not take upon our- 
selves to uphold this statement of the 
patentee or of our orrespondent, nor 
even the originality of the compound ; 
but enable the reader to form his own 
judgment by publishing the account 
supplied to us of the combinations by 
which Mr. Oram produces his improved 
fuel. 

The materials employed in the making 
Mr. Oram’s fuel are, first, small or dust 
of bituminous coal; secondly, mud, 
alluvial deposits, marl, clay, or any 
other earth containing vegetable mat- 
ter; thirdly, water; and there are seve- 
ral other substances which may, under 
certain circumstances, be employed with 
the above three, but are not absolutely 
necessary to make a good fuel, such as 
mineral tar, coal tar, gas tar, mineral 
pitch, vegetable pitch, rosin, asphaltum, 
or any other bituminous matter, chalk 
or lime, sawdust, anthracite or stone, 
coal, coke or coke-dust, and breeze. 


First description of Fuel : — Take 
thirty pounds of vegetable tar, coal tar, 
gas tar, mineral pitch, vegetable pitch, 
rosin, asphaltum, or any other bitumin- 
ous matter, (the vegetable tar, coal 
tar, and gas tar, will readily mix with 
the other ingredients used ; but if either 
mineral pitch, vegetable pitch, rosin, 
asphaltum, or any other bituminous 
matter be employed, it should first be 
dissolved in boiling water, and whilst 
hot, mixed with the other materials). 
One hundred and eighty pounds of dry 
mud (the best for the purpose is that 
taken from rivers), clay, marl, or any 
other earth containing vegetable matter, 
and fifty gallons of water, and mix them 
together; then add by degrees thirty 
pounds of powdered lime (stone lime is 
the best) or chalk, passed through a 
fine sieve, and one ton of small or dust 
of bituminous coal. The whole should 
then be well stirred up with rakes or 
other suitable instruments, until the 
several materials are thoroughly com* 
bined, or they may be mixed together 
by machinery, it being necessary to ob- 
tain a perfect blending of the materials 
in order to their adhering together and 
burning equally. The materials so com- 
bined are to be put into moulds of 
any shape, either square, oblong, or 
angular) the dimensions of which may 
be of any size found most convenient, 
and theu pressed either in a screw, lever, 
or other press. 

The lumps or blocks thus produced 
are to be placed to dry, leaving spaces 
between tne lumps for the circulation 
of the air ; and it will facilitate the dry- 
ing to place them in a room or shed, 
the atmosphere of which can be heated, 
though in warm dry weather this will 
not be necessary. 

Second description of Fuel — suit- 
able for furnaces having a powerful 
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draught. Take ten hundred weight of 
8maU or dust of bituminous coal, ten 
hundred weight of 6mall oven-made 
coke or coke dust (which proportions 
Mill admit of variation), thirty pounds 
of tar or any other of the bituminous 
matters before specified, two hundred 
pounds of dry mud, clay, marl, or other 
earth containing vegetable matter, fifty 
gallons of water, and thirty pounds of 
lime or chalk, and mix, mould, and 
press them in precisely the same man- 
ner as described for manufacturing the 
first mentioned fuel. 

Third description of Fuel : — Take fif- 
teen hundred weight of small or dust 
of bituminous coal, five hundred weight 
Of breeze (which proportions will also 
admit of variation), thirty pounds of tar 
Or any other of the bituminous matters 
before specified, two hundred pounds 
of dry clay, marl, mud, or other earth 
Containing vegetable matter, fifty gal- 
lons of water, and thirty pounds of 
lime or chalk, mixed, moulded, and 
pressed in like manner. 

Fowrth description of Fuel: — Take 
thirteen hundred weight of anthracite or 
Stone coal, seven hundred weight of 
small or dust of bituminous coal (which 
proportions will admit of considerable 
variation), forty gallons of water, forty 
pounds of tar or other bitumen, as be- 
fore, thirty pounds of lime or chalk, and 
Otoe hundred and eighty pounds of dry 
day, mud, marl, or other earth contain- 
ing vegetable matter, mixed, moulded, 
and pressed in like manner. 

Fifth description of Fuel : — Take fif- 
teen hundred weight of small or dust of 
bituminous coal, five hundred weight of 
sawdust (which proportions will admit 
©T considerable variation), forty pounds 
of tar or other bitumen, as before, two 
hundred pounds of dry clay, mud, marl, 
or other earth containing vegetable mat- 
ter, seventy gallons of water (the quan- 
tity of water must be varied in proportion 
as the quantity of sawdust is used), 
thirty pounds of lime or chalk, mixed, 
moulded, and pressed in like manner. 

Sixth description of Fuel : — Take five 
hundred weight of peat turf, peat earth, 
peat moss, or bog earth, five hundred 
weight of sawdust, ten hundred weight 
of small or dust of bituminous coal, 
thirty pounds of lime or chalk, thirty 
pounds of tar or other bitumen, as be- 
Jbre, two hundred pounds of dry clay. 


mud, marl, or other earth containing 
vegetable matter, and seventy gallons of 
water, mixed, moulded, and pressed in 
like manner. 

In manufacturing each of the above 
species of fuel, the lime and bitumen may 
be omitted; but the use of them not 
only increases the adhesion of the other 
materials, but the lime has the effect of 
neutralizing the sulphureous acid gas 
contained in the coal, and the bitumen 
adds to the ready combustion of the fuel. 
Vegetable tar is preferable to bitumen, 
ana mud (especially river mud, and 
more particularly such as is taken from 
the river Thames) to any other earth ; 
stone lime is also preferable to chalk or 
any other description of lime ; and the 
sawdust from the pine to sawdust of 
any other description of timber. 


GALVANIZATION OF METALS ; OR PA- 
TENT PROCESSES FOR THEIR PRO- 
TECTION FROM OXYDATION, BY 
COATING OR COVERING THEM WITH 
ZINC. 

In our last volume (p. 122), we pub- 
lished a general description of the in- 
vention of M. Sorel, of a means of pre- 
servation of metals from oxydation, by 
taking advantage of the galvanic or elec- 
tric action which results from the contact 
of two metals, relatively negative and 
positive; also reports of various emi- 
nent chemists upon the efficiency of the 
preservative means. The process was 
originally patented in France by the in- 
ventor, and was brought into public no- 
tice by a joint-stock company, the shares 
of which were in great demand, and at- 
tained to an enormous premium in the 
market. In consequence of the favour- 
able reception the invention met with, 
monopolies were secured in almost every 
country in Europe, and in America. 
The British patents were obtained in the 
first instance by communication of the 
invention to Captain Craufurd, and of 
the subsequent improvements of M. 
Sorel, to M. Lecomte de Fontaine- 
moreau. The “ British Galvanization of 
Metals Company ” is, we understand, 
preparing to apply the invention to prac- 
tice on a most extensive scale ; Messrs. 
Crawshay, and some of the most exten- 
sive ironmasters in the kingdom, being 
interested in the matter. 


Digitized by v^.ooQle 



GALVANIZATION OF METAL8, BTC. 


367 


In a matter which bids fair to be one 
the most important of the age, in 
connexion with metallurgy, we are happy 
to be able to lay before our readers full 
and authentic particulars of the various 
processes employed — including the sub- 
stance of all the patents which have been 
obtained, and the most recent improve- 
ments in the process. 

First : — the mode of preparing the me- 
tals , or articles of metal , to he coated 
or covered with zinc . — The plates, or 
other articles of metal, are to be cleansed 
of rust, or other extraneous matters 
which may be adhering to them, in the 
following manner: They are to be im- 
mersed m a bath of water, acidulated 
with sulphuric acid, which acidulated 
water, if used hot, should be used in 
a leaden vessel, or if used cold, in 
a wooden vessel. Plates or sheets of 
metal should be placed vertically in the 
bath. The plates of metal, or articles of 
metal, are allowed to remain in the acidu- 
lated bath till the rust, or other extrane- 
ous matter, becomes loose, or easy of 
being detached ; they are then to be 
taken out and thrown into cold water, 
from whence each piece or article is 
taken separately, ana scoured with fine 
sand and a piece of cork, or by any 
other convenient and suitable means; 
rubbing them occasionally with a brush 
as the scouring proceeds, after which they 
are again thrown into water to remove 
the loosened particles ^of rust or dirt. 
Small articles, such as nails, hooks, and 
the like, which cannot be conveniently 
scoured with sand, need only be washed 
or rinsed when taken out of the acidu- 
lated bath. Another method of cleans- 
ing, or preparing the metals, or articles 
qf metal, is to wash them separately (ex- 
cept where they are so small that this 
cannot be done conveniently) either in 
a solution of sal-ammoniac, or in a bath 
composed of about equal quantities of 
water and muriatic acid. In cases where 
the sulphuric acid bath is used, the me- 
tals or articles may remain therein with- 
out injury for some time ; but when the 
muriatic acid bath is used, the metals or 
articles of metal should be dried and 
coated or covered with the zinc as quickly 
as possible, otherwise the metals or ar- 
ticles of metal are speedily rusted or 
oxydized, by the muriatic acid adhering 
thereto. Where, however, it is not con- 
venient to coat or cover the metals, or 


articles of metal, immediately after they 
are taken out of the bath, they may be 
preserved, temporarily, from rust or 
oxydation, by depositing them in lime- 
water, or some alkaline solution. In all 
cases the metals or articles should, pre- 
viously to being coated or covered with 
zinc, be dried, by being held or placed 
near afire or over a reverberatoryfumace. 

Second j — as to the crucibles or vessels 
in which the zinc is to be melted. — The 
zinc is to be melted in a crucible of 
earthenware, or in a crucible of iron, or 
iron vessel similar to those generally used 
in tinning sheet iron, lined internally 
with bricks, connected with potter’s clay 
or other earthen substances so as to pre- 
vent any contact between the zinc and 
the iron, which would not only produce 
an alloy of zinc and iron, but cause the 
crucible to be destroyed, besides pre- 
venting the zinc from adhering to the 
metals, or articles of metal, desired to be 
coated or covered. The method which 
has been found to answer most effici- 
ently in practice is, to melt a considera- 
ble quantity of lead in an iron crucible, 
and to drop upon the melted lead an iron 
hoop of such diameter as just to fit 
within the interior of the crucible, so as 
that a part of the hoop shall be immersed 
in the lead, and part project above the 
surface. The zinc is added to the melted 
lead, and when it is fused, being lighter 
than lead, and not combining to any ma- 
terial extent therewith, always remains at 
the surface, and only comes in contact 
with the inner rim of the iron hoop 
plunged in the lead in the crucible. Any 
opening which there may be between the 
hoop and the crucible, is stopped up 
with clay, to prevent any zinc getting 
between the hoop and the crucible. By 
these means the zinc, instead of spoiling 
or destroying the crucible, only spoils or 
destroys the hoop, which can easily be 
replaced by another, or others, from time 
to time. Instead of an iron hoop, an 
earthen one may be used in the same 
manner as already described of the iron 
hoop. The best method of heating the 
crucibles is, to surround them with 
either coke or charcoal. 

Third ; — as to plates of metal, or arti- 
cles of metal of a large size. — The zinc 
being melted in manner before described, 
must be skimmed carefully, and its sur- 
face covered with sal-ammoniac, rosin, bo-* 
rate of soda, black or white, or other flux. 
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The operations of covering, enveloping, 
or plating, should be performed as soon 
as maybe after the zinc, or alloy of zinc, 
is in a state of fusion, as at a high tem- 
perature it would rapidly volatilize the 
sal-ammoniac, or other material employed 
as just described, to cover its surface. 
The plates or articles of metal having 
been cleansed, or prepared as before de- 
scribed, are to be taken hold of by 
means of a pair of tongs or forceps, with 
very narrow-pointed nippers, in order 
that as small a mark as possible may 
be left upon the plates, or articles of 
metal; they are then inserted in the 
fused zinc, moved about gently, and 
drawn out slowly, so as not to take up 
too much of the zinc, and yet so as that 
the zinc shall not have time to set, or 
become hard upon the surface of the 
plates, or articles of metal, covered. 
The plates, or articles of metal must 
then he thrown into clean water, and 
rubbed therein with a sponge or brush, 
and afterwards dried by passing them 
through bran, or saw-dust : without this 
washing and rubbing, the plates, or arti- 
cles of metal, would be defaced by black 
spots. Additional clearness and white- 
ness may be given to the plates or arti- 
cles of metal, by dipping them rapidly 
in water acidulated with sulphuric acid, 
previously to their being thrown into the 
clean water. Large plates, or articles of 
metal, must be introduced very slowly 
into the fused zinc, because when sud- 
denly plunged in, explosions are apt to 
take place. Where plates of metal warp 
or bend in consequence of the heat of the 
zinc into which they have been dipped, 
or otherwise, they must be passed be- 
tween rollers, being first powdered or 
sprinkled with rosin, sand, or some pow- 
der of a nature to prevent slipping, as 
they pass between the rollers. Plates of 
about the size of ordinary tin plates may 
be zinced several at a time, by being 
placed in a grated case with handles, 
care being taken to keep the plates apart 
from one another in the grated case. 
When chain cables or other large chains 
are zinced, upon being withdrawn from 
the crucible they are to be shaken, in or- 
der to prevent the links from becoming 
joined or soldered one to another. Can- 
non balls and other large articles should 
be heated in a reveberatory furnace, or 
otherwise, previous to their being zinced. 
Where articles have screws, or other 


parts which do not require to be pro- 
tected, the said screws and other parts 
may be covered with a thin coating of 
clay. Vacant, or cut-out places in arti- 
cles, may be stopped up with wood. 

Fourth ; — in certain cases it may be 
found expedient to apply a second coat- 
ing of tin. — For example, in cases of 
large sheets or pieces of metal which 
may be placed in contact with sub- 
stances which might corrode the zinc, 
or in cases of vessels intended to re- 
ceive acids, or to be used in the prepa- 
ration of food, where it is necessary 
that the zinc coating should be covered 
with tin, pure tin, or tin mixed with 
two thirds of lead, is in 6uch cases to be 
melted in an iron crucible, and covered 
with a layer of fat or tallow, about two 
inches thick; the articles having been 
rubbed with a sponge or brush, moist- 
tened with a solution of sal ammoniac or 
muriatic acid, are to be quickly plunged 
into the melted tin and drawn out 
slowly, that the tin may properly cover 
the zinc. The melted tin, or melted tin 
and lead, should be kept at such a heat 
as almost to inflame the tallow upon the 
top thereof. 

Fifth ; — process of covering with zinc 
small pieces of metal, such as nails, 
small chains, and the like. — Articles of 
this description being immersed in the 
acidulated bath before described, must 
be moved about so that the acid may 
act as equally as may be on every part, 
and so that by the friction of the pieces 
one against another, the oxide or dirt 
may be removed. They are then dipped 
in muriatic acid and dried in a reverbe- 
ratory furnace, and the coating of zinc 
given in either of the following modes : 
the zinc (which should be very pure) 
being fused in a crucible, (small if of 
iron, to avoid spoiling any large quan- 
tity of zinc), and covered with sal am- 
moniac or other suitable material, the 
articles to be coated are thrown therein, 
and allowed to remain for about one 
minute. They are then taken out slowly 
with an iron skimmer, and by small 
portions at a time, allowing as much as 
possible of the superfluous zinc to drop 
off. The articles so taken out of the 
crucible are, upon cooling, necessarily 
soldered or attached together by the 
zinc, of which there is besides a consi- 
derable excess attached to them ; to free 
them from all that zinc which is not 
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wanted for the purpose of protection, 
the articles are put into a reverberatory 
furnace and covered with charcoal : a 
red heat is then maintained for about a 
quarter of an hour, and the combined 
mass of charcoal and zinced articles is 
. mixed, stirred, and shaken by means of 
an iron rod or poker, until the excess of 
zinc has been separated from the arti- 
cles ; being then drawn to the front of 
the furnace by an iron rake or other 
means, they are kept in agitation until 
the zinc or alloy is set. The remainder 
of the process is the same as in the 
case of large articles before described. 
But a still more convenient and effi- 
cient process of coating nails and other 
small articles is that which follows: — 
the articles are placed in a wire basket, 
which is plunged in melted zinc, co- 
vered with a layer of sal ammoniac or 
other suitable material; the basket is 
then drawn out of the fused zinc, and 
carefully shaken, so that any excess of 
zinc adhering may fall off ; after which 
it is thrown into water or other fluid, 
not of a nature to attack the sal am- 
moniac or other covering material used. 
It is of importance to seize the proper 
moment for throwing the articles into 
the water, but the tact necessary in this 
respect is probably to be acquired by 
practice only. A perforated cylinder, or 
any machine of a similar kind, revolving 
on its axis, may also be used for finishing 
the nails and other like articles. As 
soon as taken out of the melted zinc they 
should be thrown into the machine then 
revolving on its axis; and this ma- 
chine should be kept at a degree of 
heat sufficient to prevent any super- 
fluous zinc stopping up the holes. 

Sixth j — to zinc wire. — The following 
is the method adopted ; the wire having 
been previously prepared in manner be- 
fore prescribed, is wound upon a drum 
or cylinder, and one end of the wire 
being introduced into the fused zinc, 
covered with sal ammonia or other suit- 
able material, it must be made to pass 
horizontally through it, and maintained 
in a proper direction, and with proper 
degree of motion by any suitable con- 
trivance, and as it emerges from the 
zinc bath, it must be rolled upon a se- 
cond drum or cylinder, and afterwards 
cleaned and finished in the same manner 
as recommended for other articles. 

Seventh process for zincing fire - arms 


and polished and filed steel articles . — 
The zinc employed for this description 
of articles must be very pure, and if 
melted in earthenware crucibles, these 
crucibles must, where the articles are 
large, be placed inside other crucibles 
of iron or cast iron, and the empty 
space between the earthen and cast iron 
crucibles being filled up with fine sand 
or lead; the melted zinc is then co- 
vered over with sal ammoniac or other 
suitable material, as in the other me- 
thods ; but to prevent the sal ammoniac 
or other suitable material from staining 
the articles by adhering to them when 
they are dravffi from the melted zinc* 
some earthy substances, such as gravel* 
sand, lime, or chalk, in pieces or pow- 
der are mixed therewith. After the 
articles to be zinced are well covered 
over with the zincing, they are polished. 
First, all unevenness in the zinc coating 
is made to disappear, which is effected 
by means of files or scrapers ; after- 
wards, pumice stone, sand stone, or 
emery or glass paper is used, and then 
the polishing is terminated as in the 
case of any other metals. It is im- 
portant not to use hard bodies to 
make the coating smooth and give the 
polish; cork, leather, rags, or other 
similar things, should be employed. 
Without this precaution the zinc might 
be rubbed off m some places. It is to 
be observed, that to take the polish well* 
the articles should not have been po- 
lished previously to the zincing. 

Eighth j— process of making zins pow- 
der. — The zinc is put into a reverbera- 
tory furnace, every opening that would 
admit the atmosphere being carefully 
closed, and the temperature of the melt- 
ed zinc raised to a degree approaching 
red-heat. The door of the furnace is 
then opened or lifted, and the zinc 
skimmed; after which, one-tenth of 
its weight of wrought (not cast) iron 
filings moistened with muriatic acid (to 
which some sal ammoniac may be added) 
is thrown into the fused metal, it being 
stirred all the while. After the intro- 
duction of the filings, the surface of the 
zinc must be covered over with fine 
charcoal powder, and the temperature 
carried to about the cherry-red heat, at 
which temperature the zinc must be 
maintained for about one hour, stirring 
it occasionally with an iron rod or poker. 
The metal is then conveyed into 
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4 t brick, earthen, or cast iron trough, and 
Covered over with a lid of cast iron to 
exclude all contact with the atmosphere, 
and is stirred by means of an iron rod 
passing through a hole in the cast-iron 
door or lid, until, by cooling, it becomes 
no solid, that it can be stirred no longer. 
When quite cool it is ground into pow- 
der, and the more friable it is found to 
be the better the operation has succeed- 
ed. The powder thus obtained will pre- 
serve from oxydation copper and iron, 
polished and filed steel, such as clock 
work, articles of hard ware, ironmongery 
and the like, by merely covering the ar- 
ticles with the powder, arid this, even 
though they should be exposed to wet 
or damp. 

Ninth; — process of making and apply - 
ing tine paint and paste. — The zinc may 
be also applied through the medium of 
a paint or paste, in the following man- 
ner: The powder of zinc is mixed with 
any of theunctuous substances generally 
used in paints and varnishes. The sub- 
stances which have been found to an- 
swer best, are those which partake of 
the nature of the zinc, that is, are con- 
ductors of galvanic fluid, and hence this 
paint has been commonly called galvanic 
paints. Very good paint is to be made 
with oil distilled from the refuse tar of 
gas manufactories, adding one-third of 
spirit of turpentine. Oil varnish may 
also be used, but it is objectionable on 
account of its high price. Linseed oil 
may be employed, as it is in common 
paint, but it is not quite so favourable to 
the galvanic effect. White lead, or 
ceruse, may be added to the paint to 
give it more consistence. The propor- 
tions of the materials of the paint depend 
on the substances with which the zinc 
powder is mixed, and on the uses to 
which the paint is to be applied. With 
the same powder a paste may be made 
by rubbing copper, steel, and filed or 
polished iron, with which, they will be 
effectually protected. This paste is made 
with melted wax, into which is put 
ten times its weight of powder of zinc, 
and about 1 -50th of tallow or oil. 

Tenth ; — process of making a zinoed 
paper. — For protecting small polished 
metal articles, a zinced paper, or wrap- 
per, is employed, manufactured by mix- 
ing powder of zinc, ground very fine 
with the pulp of the paper while making, 
or by powdering common paper pre- 


viously covered with some adhesive sub- 
stance, such as gum, or flour paste, 
taking care always to exclude the use 
of animal glue, which has a tendency to 
cause the iron to rust. 

Eleventh and lastly ; —process of plat* 
ing copper , iron , and other metals with 
zinc. — Solid plates of zinc may be com- 
bined with other metals for their protec- 
tion from oxydation, by plating in the 
following manner: — The iron, copper, 
or other metal, being previously cleansed 
by the acidulated bath, in the manner 
before described, it is covered with thin 
sheet zinc, well powdered with sal am- 
moniac, and the two sheets of metals 
are passed through heated rollers, from 
which they are received into water in a 
state of perfect adherence. 

DR. LARDNER’s INSTRUMENTS FOR EXPE- 
RIMENTING UPON RAILWAYS AND THE 

MOTION OF RAILWAY CARRIAGES. 

[From Dr. Lar drier's article on the Great Western 

Railway Inquiry, in the Monthly Chronicle .] 

Instrument for detecting vertical deflec- 
tion . — To test the formation and stability 
of the road, it was determined to observe 
the effects which the rails and their supports 
suffered by the action of the wheels in pass- 
ing over them. Mr. Wood contrived and 
constructed instruments for this purpose, 
consisting of a simple lever, the shorter arm 
of which was placed either under the lip of 
the rail itself, or under a staple attached 
to the rail, so that when the rail would sink 
the arm of the lever would be depressed, 
and if the rail would rise, the arm of the 
lever would rise also by the superior weight 
of the longer arm. Thus every motion of 
the rail upwards and downwards would pro- 
duce a contrary motion in the opposite end 
of the lever, and as the arms of this lever 
were unequal in the proportion of about six 
to one, the actual vertical deflexion of the 
rail was exhibited on a proportionally mag- 
nified scale by the motion of the longer 
arm. In order to register these deflexions, 
which usually were produced with great 
rapidity and in considerable number by the 
wheels of a train successively passing over 
the rail to which the instrument was attach- 
ed, Mr. Wood adopted the same method as 
was previously used in several other self-re- 
gistering machines. A narrow strip of paper 
of considerable length, being rolled upon a 
small cylinder, was gradually unrolled from 
it to another cylinder, and as it passed from 
the one to the other it was drawn over 
a disc against which a pencil was pressed, 
which was carried by the longer end of the 
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above-mentioned lever. The motion of this 
pencil upwards and downwards produced by 
the deflexion of the rail would, if the paper 
were quiescent, merely draw a vertical fine 
upon it ; but by the motion of the paper 
under the pencil every separate motion of 
the pencil upwards and downwards produced 
a waving line, the summits of each wave 
exhibiting the magnitude of each deflexion. 
Three of these instruments were constructed 
by Mr. Wood, with a view to expedite the 
taking of the observations, so that being 
applied to different parts of the rail, three 
sets of deflexions would at the same time 
be taken by one passage of a train. 

Instruments for measuring lateral and hori- 
zontal deflexions. — It will be perceived that 
the effect of the last instrument was only to 
measure the deflexion of the rail downwards 
Or upwards. After Dr. Lardner had been 
some time engaged in experimenting with 
these, he succeeded in constructing another 
set of instruments, capable of measuring 
Similar effects in the lateral or horizontal 
direction. These instruments consisted of 
& compound lever by which any motion of 
the shorter arm was magnified fifty times, 
so that when the shorter arm was drawn 
back or drawn forward in the horizontal di- 
rection through the fiftieth part of an inch, 
the end of the longer arm was moved up- 
wards or downwards according to the direc- 
tion of the motion of the shorter arm 
through the space of an inch. The shorter 
arm of this lever bore by a hardened steel 
point upon a flat circular disc of steel con- 
structed on the end of a short rod or cylin- 
der moving horizontally in guides. The 
Other end of this cylinder was presented to 
the side of the rail to which was attached 
a hardened steel point which bore upon the 
disc ; so that the cylinder thus moving in 
guides was placed between the two steel 
points, one attached to the rail, and the 
Other to the short arm of the lever of the 
indicating instrument. The longer or indi- 
cating arm was furnished with a pencil, 
which registered its indications on paper in 
the same manner as in the instruments con- 
trived by Mr. Wood for registering the ver- 
tical deflexions. The two sets of instru- 
ments combined rendered the means of ob- 
servation of the effects of carriages upon 
the rails complete. It is evident that the 
rail could not suffer any effect, which would 
not be felt, measured, and registered by one 
Or both of these instruments. To the ex- 
periments made with these instruments, at 
least one third of the whole period of this 
inquiry was devoted, and many hundred di- 
agrams were taken, exhibiting the effects 
produced not only on the rails themselves, 
but on the chairs' by which they are sup- 


ported on the timbers, where timbers ar® 
used, and on the stone blocks on which 
other railways are supported. 

Instrument for testing the laying qf 
rails , 8fc. — In addition to these tests of the 
effects produced upon the rails by the traffic 
over them, Dr. Lardner proposed to apply 
another which would show the state of per- 
fection with which the rails were laid, or 
their state after the lapse of any length of 
time. It is evident that on a straight lino 
of railway the two rails on which the wheels 
of the same carriage rest ought to be at the 
same level, so that the carriage may stand 
in a truly horizontal position. A newly- 
constructed road ought to be laid with suffi- 
cient precision to effect this ; but after being 
worked for any length of time, it cannot be 
expected to preserve it. One rail will sub- 
side more than the other, owing to the dif- 
ferent degree of firmness of its supports, 
and of the ballasting beneath them ; in fact 
the rails will lose the correctness of their 
relative level, and the carriage, when resting 
on them, will not be as truly vertical in its 
position, as it would be on a well and newly 
made railway. An instrument was contrived 
and constructed, which being rolled slowly 
along the rails, wrote upon paper as it went 
with considerable precision the extent to 
which the rails of the same line departed 
from a common level. The operation of 
this instrument may be easily explained. 
An iron tube of about an inch in diameter 
is formed of a length equal to the gauge of 
the line, or the width of the rails ; at each 
end of this are two shorter legs at right an- 
gles to it, open at their ends ; thus, when 
file intermediate tube is placed in the hori- 
zontal position, the two short legs may be 
brought to the vertical position ; and if the 
horizontal tube be extended between the 
lines of rails, the vertical tubes will be im- 
mediately over the centre of each rail. 
Now let us suppose this instrument fixed to 
a vertical frame, and placed on wheels or 
rollers, which shall rest upon the rails ; let 
mercury be introduced into it until the hori- 
zontal tube and about half of each of the 
vertical tubes are filled. If the rollers 
which support the instrument be now made 
to rest upon the rails, the short tubes being 
in an upright position, the two surfaces of 
the mercury in the short tubes must, by the 
laws of fluids, be at the same level. If the 
rails be not at the same level, then the mer- 
cury will stand higher in the tube which if 
over the lower rail, than in that which is 
over the higher one. If the instrument be 
reversed, the mercury will also reverse ita 
position relatively to the instrument, and 
will still stand higher in the tube which is 
over the lower rail, 
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When the instrument is adjusted, which 
it may easily be by this process, so that 
when the rails are truly level, the height of 
the mercury in one of the tubes is accu- 
rately known, then every change which that 
column of mercury undergoes, while the 
instrument is rolled over the rails, will indi- 
cate a corresponding departure in the rails 
from the common level, that departure being 
twice as great as the rise or fall of the mer- 
cury. 

In order to make this instrument register 
its own indications, Dr. Lardner placed on 
the column of mercury in the tube a float, 
the rod of which, resting above the tube, 
moved in guides, so as to rise and fall re- 
gularly on the surface of the mercury on 
which it rested, rose and fell ; to this rod 
was attached a pencil, under which, paper 
being moved in the usual way, a curve was 
described, whose height above a datum line 
was always equal to half the departure of 
the rails from a common level. 

Among the several instruments, the in- 
vention and construction of which have 
arisen out of this important inquiry, there 
is not one which has equal general utility 
with this self- registering level, and it is only 
to be regretted that its construction was 
completed at so late a period, that it has 
not been applied as extensively to the differ- 
ent lines as might have been wished. Its 
use, however, will not be confined to this 
investigation. The advantages which it will 
offer as a test of the condition of a newly- 
made line, or of the manner in which the 
contractor will preserve one in operation, is 
obvious. It will be a check whose indica- 
tions cannot be disputed, and they are indi- 
cations which involve the best qualities of a 
well-made line. It is evident that its use- 
fulness in practice may be extended by add- 
ing to it two other instruments on the same 
principle, to be rolled each along the same 
rail. The object of these would be to re- 
gister every change of level of each rail, in- 
dependently of the other, in addition to the 
register preserved by the present instrument 
of the departure of the two rails from a 
common level. 

Instruments for Measuring the Vibration 
of Carriages . — An iron tube is extended 
across the floor of the carriage from door 
to door, from which rises two perpendicular 
legs at each door to the height of about 
twelve inches. The horizontal part of this 
tube extending along the floor is filled with 
mercury, which likewise Alls the legs to the 
height of some inches from the angle of the 
tube, being similar in all respects to the tube 
used in the instrument for recording the re- 
lative levels of the rails. The principal irre- 
gularity of motion to which railway car- 


riages are liable, being a lateral swinging to 
the right and to the left between the rails, 
this motion immediately affects the horizon- 
tal column of mercury which fills the tube 
extending along the floor, and the inertia of 
this column causes the column in the verti- 
cal tubes to oscillate in proportion to the 
lateral vibration of the carriage. A float is 
placed on the mercury in one of the vertical 
tubes, which bears a pencil similar to that 
described in the self- registering level, which 
pencil inscribes on paper each particular 
oscillation of the mercury, and its exact 
extent. 

This, however, is only one of several irre- 
gular motions to which the carriages are 
liable. Another of these is a rocking mo- 
tion arising partly from the former lateral 
vibration, and partly from the irregularity 
of the level of the rails, either side of the 
carriage alternately sinking and rising, 
either as the relative levels of the rails 
change, or as the conical tires of the wheels 
mount upon them and descend by the late- 
ral vibration. This rocking motion would 
cause a body placed at either side of the 
carriage alternately to ascend and descend 
in the vertical direction through a corre- 
sponding space, and at similar intervals. 
This motion was measured in the appara- 
tus in the following manner: — A siphon 
barometer, formed of an iron tube of nearly 
an inch in bore, was placed at the side of 
the carriage near one of theMoors. This 
barometer would be raised and lowered as 
the side of the carriage itself was elevated 
and depressed by the irregularity of the 
motion ; and this alternate vertical motion 
being imparted to the mercury ia the ba- 
rometer, the latter, in virtue of its inertia, 
would receive a corresponding oscillation 
upon the same principle as the horizontal 
column in the tube was affected by the la- 
teral motion. A float was placed in the 
shorter leg of the barometric siphon, which 
was made to inscribe the vibrations at- 
paper in the same manner as the other in 
strumcnts. 

Besides this rocking motion, railway car- 
riages, like others, are liable to more or less 
alternate vertical shake common to the 
whole body of the carriage ; and although 
it was manifest that this was the smallest in 
amount of all the irregularities of motion, 
it was deemed right to ascertain it. This 
was accomplished by a small self-registering 
siphon barometer placed in the centre of 
the carriage. All these three instruments 
wefe probably mounted upon the same 
frame, and their three pencils were made 
to act upon as many discs over which the 
paper was moved. The rolls of paper 
were all moved by the same winch, which 
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acted upon a worm and a system of wheels 
driven by a common band, so that all the 
papers moved on the respective discs at the 
same rate, and received upon them the in- 
scriptions corresponding to the different 
motions. In front of each disc was pro- 
vided a stamp, bearing upon it the letter 
indicating the kind of motion recorded on 
the paper. Thus to the disc at which the 
horizontal motion was written the stamp H 
was printed ; to that on which the vertical 
motion was inscribed the stamp V was 
printed; and that on which the rocking 
motion was recorded was exposed to the 
stamp R. All these punches were attached 
to a common rod, and moved together by 
the lever provided for that purpose. A 
person stationed at the window of the car- 
riage at the moment of passing each quar- 
ter of a mile, struck the lever with his 
hand, and punched a letter on the paper 
which moved over each disc. These letters 
divided the paper into spaces correspond- 
ing to each quarter of a mile, and ver- 
tical lines were subsequently drawn upon 
it, which resolved the diagrams thus 
formed into portions corresponding to each 
particular quarter of a mile of the road 
traversed. % > 

In this manner the number of jolts of 
the carriage, and the nature and amount of 
each jolt which took place in each quarter 
of a mile, were registered. 

So satisfactory have been the indications 
of this instrument, that by inspecting the 
diagrams the general state of the road can 
be with great certainty pronounced. In 
passing along a newly made line, for ex- 
ample, it is at once rendered manifest when 
the train passes from a cutting to an embank- 
ment, the' latter being in a state of settle- 
ment, and therefore presenting more irre- 
gularity of surface. 


TURF FUEL FOR MANUFACTURING IRON, 
AND FOR STEAM-ENGINE FURNACES. 

The application of turf or peat, prepared 
in varioas ways, with and without admixtures 
of pitch’orbituminous matters as fuel, has late- 
ly been the subject of considerable discussion 
and experiment. From the Dublin Adver- 
tiser we extract the following account of the 
modes in which the article is used in various 
parts of Ireland and England, and proposals 
for the extension of its utility, particularly 
with regard to the manufacture of iron. 

“ Ireland has a valuable resource for its 
reviving industry in its abundant supply of 
turf, It has been stated that turf could be 
had on some of the great inland waters of 
Ireland at Is. a ton ; but let us suppose that 


good mountain turf could be had for 2s. a 
ton, two tons of such may make about one 
ton of charcoal. Turf is charred in Ireland 
by two methods. The horse-shoers, in those 
parts of Ireland where coal is much enhanced 
by carriage, make turf charcoal in small 
quantities as they want it : a cone of dry 
turf is built on hard ground, covered partly 
with dust — it is then inflamed, closed up 
with dust, and extinguished by water. But 
on the Mourne mountains and in Roscom- 
mon, a chamber is dug in the bog, field 
with dry turf, which, when sufficiently in- 
flamed, is smothered by the wet stuff thrown 
out to form the chamber in which the char- 
coal was formed. This process produces a 
greater quantity of charcoal than the former 
method, and more cheaply. Two tons of 
. turf, which will make one ton of charcoal, 
may be had in some places in Ireland for 4s., 
whereas a ton of wood charcoal, at the great 
iron-works in Gloucestershire for instance, 
will cost £4. To compare the prices of 
these fuels in the British market, we must 
„ add the expense of charring and freight to 
the first cost of that from the Irish turf ; 
still the Irish charcoal will in most places 
be much lower than the British wood char- 
coal. But is it as good ? Not for the use 
of the high furnaces which go from forty-five 
to sixty-five feet of elevation. The pressure 
of the contents of the high furnace acting on 
the copious ashes of turf or turf charcoal, 
may obstruct the draught ; but in the pro- 
cesses of refining bar-iron, and in the mak- 
ing of steel, I suppose it to be as good. 
But charcoal of any kind is not used in many 
of the high furnaces of Great Britain. In 
the four great processes by which iron is 
brought from the ore to finished bar-iron, 
namely, fusing, refining, puddling, and re- 
heating, one hundred tons of finished bars 
requires a thousand tons of coals, for four 
hundred and thirty of which, turf or turf 
charcoal may be substituted. Under the 
boilers of the steam-engines that supply 
power either for blowing the fires, shaping 
the metal, or for the production of other ne- 
cessary forces, the use of coals or coke seems 
unobjectionable ; but wherever the fuel and 
metal are in contact, charcoal gives a better 
metal than coal or coke, being free from 
sulphur and other contaminations. The 
processes for making refined iron and steel 
enhance the value so much, that refined 
iron is double the price of cast iron, and the 
best cast steel has its value increased in a 
far greater proportion. In all these pro- 
cesses, charcoal must be preferred to coke, 
and this, next to the quality of the ore, is a 
chief cause of the superiority of the Swedish 
over the British iron. Some of the iron- 
masters of Britain are well aware of the 
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value of turf fuel. The proprietor of a large 
work in Gloucestershire bought an estate 
Containing turf bog to supply his works ; the 
plan, however, was laid aside, from the dif- 
ficulty of transport. We have five millions 
Of acres of waste land. Let us suppose half 
Of these are covered with turf bog from one 
to twenty feet deep, haring a specific gravity 
a little less than water, and containing, pro- 
bably, four to six parts water, to one of in- 
flammable matter. Of what immense value, 
then, is the turf we possess and neglect! It 
could not be all converted into charcoal in a 
few years ; no, and so much the better. But 
firach more turf might be made than can be 
on the present system, if a plan mentioned 
in an early number of the Journal des Mines 
was adopted. Turf partially dried was 
thrown, without order, into a house which 
was adapted for the communication of heat 
without flame, and the escape of vapour ; in 
which it was exposed to the heat of 200 de- 
grees Fahrenheit, and rapidly dried ; thus 
the preparation of turf might become a con- 
tinual employment, independent of season 
or weather. We therefore command a vast 
supply of a fuel nearly as valuable as the 
best used in the British iron-works, and in 
some situations cheaper than the worst. I 
have heard that there are extensive iron- 
works in England where the coals cost 
more at the mouth of the furnace than 12s. 
per ton. 

u In the year 1827, iron was made in 
Great Britain in 284 furnaces, to the extent 
of 690,000 tons, which being converted 
partly into castings, and partly into bars, 
rods, and plates of malleable iron, was worth 
£6,290,000. It has greatly increased since. 
240 vessels freighted with iron articles sailed 
from England to America in less than twelve 
months after the great fire in New York. 
Here is abundance of fuel in Ireland, and de- 
mand in England ; how are they to meet ? 
By cheap railroads from the turf mountains 
to water carriage. The Americans make 
railroads for .£1000 a mile ; we have labour 
and iron cheaper than they, but it is better 
to imitate them than the British, who can 
afford to spend ,£70,000 per mile on rail- 
roads. Where should they first be made ? 
From Dublin to near Lough Bray, where, 
before the military road was begun, a ten- 
foot rod was driven into the bog with little 
resistance. The turf might be conveyed to 
Dublin by a railroad, and thence to Liver- 
pool ; the waggons may descend by their 
own weight to Rathfarnham, and draw up 
lime, tools, and industrious hands to culti- 
vate one hundred square miles of neglected 
valuable mountain, adjoining a city where 
many thousand good labourers are perishing 
for want of employment. 


“ There will be also a demand for turf, 
charred or not, for the steam-boats. By this 
fuel the heat can be expeditiously raised. In 
London, charcoal is sold for lighting fires. 
In conservatories, turf charcoal has been 
found by the Dutch preferable to wood 
charcoal, when used in open braziers, so as 
to warm the house without the expense of 
flues. It was said to answer particularly 
with orange trees. From a series of four 
experiments which were made, as detailed 
in the Annales des Mines , and also from ex- 
periments carefully made in this country by 
Dr. Stokes, it was found that the calorific 
power of charcoal made from peat was equal 
to that of wood charcoal. The experiment 
by Dr. Stokes was the evaporation of a cer- 
tain quantity of water, by the two descrip- 
tions of fuel, in the same apparatus, and 
under the same circumstances.’ 1 

At a late meeting of the Institute of Civil 
Engineers the use of peat in the manufac- 
ture of fuel was the subject of discussion. 

It had been remarked at a previous meet- 
ing that the iron made with peat fuel was 
more malleable than Swedish, and that the 
tools w^re of a superior quality. It was 
doubted whether peat fuel had been recently 
employed, or, indeed, whether it could be 
used at all in the puddling furnace, though 
it might in the refining or smelting furnace* 
but with a diminished produce. The work- 
ing of iron by peat fuel was known to im- 
prove its qua ity in some respects, and the 
welds especially thus made were superior to 
those made with coal. The Dartmoor peat 
was frequently used for this purpose, and 
found exceedingly good. The improvement 
of iron by the use of a particular fuel seemed 
a very difficult question. The weld made 
with ligneous carbon, owing to the absence 
of sulphur and pyrites, must be better than 
that made with a fuel containing these im- 
purities. The analysis of peats is very 
various. They all contain 5 per cent., and 
some 120 per cent., of earthy matter. Some 
kinds of peats were stated to produce three 
times as much gas as coal. Peat was said 
to contain no sulphur, but the experience of 
several gas works, in which peat was em- 
ployed, proved that some peats contain large 
quantities of sulphur, as the purifiers be- 
come rapidly filled with sulphuretted hy- 
drogen. All coal, however pure to the eye, 
contains pyrites and sulphur, so that sulphur 
must be considered as one of the elements of 
coal. Much is to be attributed to long 
practice in the use of fuels ; the smiths of 
Cornwall can use peat, and the smiths of 
Pembrokeshire anthracite, for all purposes 
of working iron; both would, however, 
use pit coal could it be conveniently pro- 
cured. 
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At the same meeting Mr. C. W. Williams 
presented specimens of peat, from the first 
state, as taken from the bog, to the last, 
when compressed and converted into a hard 
coke ; and of his new resin fuel, or artificial 
coal, which is composed of resin and turf 
coke. This resin fnel is found of the greatest 
use in long voyages, when used with a pro- 
per proportion of coal, as it enables the fire- 
man to maintain the requisite pressure of 
Steam with great regularity, and also to raise 
steam more rapidly on any emergency. It 
is not adapted for use as a fuel by itself, 
but when about cwt. of this fuel is used 
with 20 cwt. of coal, by throwing it in front 
of the fire with each charge of fresh coal, a 
much better combustion of the coal takes 
place, and the effect is equal to that which 
would be produced by 27 cwt. of coal. Thus, 

cwt. of this fuel so employed is equiva- 
lent to 7 cwt. of coal. The cost is from 
35s. to 40s. per ton. The transatlantic 
steamers carried from 40 to 60 tons of it, 
and besides the advantages attending its 
use, there was a saving in room, which was 
applicable to the stowage of cargo. 

A long discussion took place amongst the 
members on the important facts which the 
application of this fuel had elicited. 

These appeared in some measure contra- 
dictory to the results, which could not be 
doubted that 9 lbs. of coke will do as much 
in any department of the arts as 12 lbs. of 
coal ; for on adding to coal a peat and a 
hydro-carbon far more inflammable than 
coal, the result is equivalent to that which is 
produced by all the carbon, hydrogen, and 
oxygen, in many times the quantity of coal. 
It was remarked, that the circumstances 
under which fuel was employed ought to be 
considered, as the consumption of fhel under 
steam-boilers could hardly be compared 
with the consumption for simply heating and 
keeping hot a large mass of matter as in a 
glass-house. It could not be believed, that 
the absolute quantity of heat from the coke 
of a ton of coals is the same as of the ton of 
coals, for in that case all the heat of a coke 
oven would go for nothing, and there were 
instances of this being beneficially employed. 

Lord Willoughby's machine for the com- 
pression of peat we have already described, 
as also published various accounts of its 
working. We have lately heard further 
statements of the success of its operation. 


METHODS OF CASTING IN PLASTER, &C. 

[Delivered in a Lecture, at Liverpool, by Mona. 

Bally, the Travelling Assistant of the late Dr.. 

Spurtheim. 

To Cast in Plaster . — Obtain some fine 
plaster of good colour, and pass it through a 
muslin sieve to remove any coarser particles 
which may be present. By mixing gum 
arabic with the water intended to be used in 
the plaster, not only will the plaster be ren- 
dered very hard when it sets, but a beautiful 
gloss will be given to the surface. Care 
must be taken to drop the plaster powder 
gradually into the water, and to permit the 
bubbles to rise before tbe mixture is stirred, 
otherwise it will become lumpy. The plas- 
ter should be of the consistence of the yolk 
of an egg, and of course used immediately. 
If the medal intended to be copied, is a valu- 
able one, with a smooth surface, it will be 
advisable not to oil it, as in cleaning the oil 
off, the polish may be injured ; but if the 
surface be rough, there will be no remedy, 
and the oil must afterwards be removed by 
dabbing the surface of the medal gently with 
a soft cloth. A rim of thin lead, brass, cop- 
per, or even oiled paper, is then tied round 
the medal, and some liquid plaster, in the 
first place, stippled over its surface with a 
soft brush, to prevent the formation of air 
bubbles, as well as to insure its insertion 
into the most minute crevices ; after which 
the plaster is poured upon the surface to the 
thickness of half an inch, or an inch if a 
large medal. To cause the separation of the 
mould from the medal all we have to do is 
to immerse it in water, when it is readily re- 
moved, otherwise the mould is sure to be 
broken. To obtain a plaster cast from this 
mould, we must oil it with warm boiled lin- 
seed oil, and allow it several days to dry. 
Whenever the mould is used, it must be well 
oiled, otherwise the surface of the casting 
will be destroyed. The best olive oil must 
be used, or the colour of the plaster will be 
injured. 

To Cast in Wax . — The mould is first 
made in plaster, but before being used is 
placed in warm water, of which it is allowed 
to absorb as much as it will take, — oil not 
being used in this process. The surface 
must then be allowed to dry, or the wax 
would not adhere closely. Pure waxis too 
greasy for the purpose, and bladder flake 
white is therefore mixed with it. The quan- 
tity cannot be stated, but the addition of too 
much gives wax the appearance of plaster, 
by taking away its richness. The oftener 
the wax is remelted its colour is injured. In 
order to obtain a gray marble colour, a 
marble powder, procurable of any statuary, 
h mixed with the wax, which not only gives 
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a beautiful appearance to it, but renders it 
more durable. The wax is poured into the 
mould, and allowed to flow over its surface, 
and by moistening the plaster mould in water 
when the wax has become hard, the cast is 
easily removed. Wax models may be fasten- 
ed by means of boiled linseed oil and flake 
white, and also by a combination of bees’ 
wax and rosin. 

To Cast in Sulphur . — This is a very per- 
manent mode, but as a mould it can only be 
used for plaster — for hot wax or sulphur 
would injure its surface. When sulphur is 
heated to the temperature suitable for form- 
ing casts it becomes nearly black, and has 
therefore to be colourd with Vermillion in 
the proportion of one ounce of Vermillion to 
three of sulphur. The surface of the mould, 
however, need only be coated with this ex- 
pensive mixture, and common sulphur added 
in any quantity. You must use wood to 
Stir the sulphur, as iron will take away its 
colour. The sulphur will take fire in melt- 
ing unless it is properly stirred, and at first 
will become thick and viscid, but by con- 
tinuing the application of heat it will again 
assume a perfectly liquid form. 

To Cast in Glue. — If a medal is so much 
sunk and engraved that you cannot get a 
plaster cast off, a mould may be obtained by 
pouring glue upon it. In this manner a 
bunch of grapes can be taken in the natural 
state, and by cutting the glue down the 
centre the grapes can be extracted, and the 
mould used to produce a representation of 
the original in plaster. Isinglass may be 
similarly used, but it is first mixed with flake 
white in the state of powder. 

To Cast in Bread Paste. — Take the inside 
of a penny roll and work it up well with ver- 
milion, the longer the better, until it be- 
comes viscid and tough ; it is then to be 
worked well into the mould. After having 
obtained the mould, it must be fastened 
down upon a piece of wood by wetting it, 
so as to prevent it from warping as it dries. 
After it has been thoroughly dried, you may 
oil it, and then obtain as many casts as you 
please from it in plaster, wax, or sulphur. 
By means of bread paste a traveller may al- 
ways take a mould of any small object of in- 
terest he meets with on his journey, and 
thus a proper knowledge of its mode of use 
becomes invaluable. — Liverpool Mercury . 


MODES OF MAKING METALLIC AND 
COLOURED INKS. 

Gold ink is made by grinding upon a 
porphyry slab, with a muller, gold leaves 
along with white honey, till they be reduced 
to the finest possible division. The paste is 


then collected upon the edge of a knife or 
spatula, put into a large glass, and diffused; 
through water. The gold by gravity soon 
falls to the bottom, while the honey dissolves 
in the water, which must be decanted off. 
The sediment is to be repeatedly washed till 
entirely freed from the honey. The powder, 
when dried, is very brilliant, and when to 
be used as an ink, may be mixed up with a 
little gum water. After the writing becomes 
dry, it should be burnished with a wolfs 
tooth. 

Silver ink is prepared in the same man~ 
ner. 

Red ink. — This ink may be made by in- 
fusing, for three or four days, in weak vine- 
gar, Brazil wood chipped into small pieces 
the infusion may be then boiled upon the 
wood for an hour, strained, and thickened 
slightly with gum arabic and sugar. A little 
alum improves the colour. A decoction of 
cochineal with a little water of ammonia, 
forms a more beautiful ied ink, but it is fu- . 
gitive. An extemporaneous red ink of the 
same kind may be made by dissolving car- 
mine in weak water of ammonia, and adding 
a little mucilage. 

Green ink. — According to Klaproth, a 
fine ink of this colour may be prepared by 
boiling a mixture of two parts of verdigris 
in eight parts of water, with one of oream of 
tartar, till the total bulk be reduced one 
half. The solution must be then passed 
through a cloth, cooled, and bottled for use. 

Yellow ink is made by dissolving three 
parts of alum in 100 of water, adding 25 
parts of Persian or Avignon berries bruised, 
boiling the mixture for an hour, straining 
the liquor, and dissolving in it four parts 
of gum arabic. A solution of gamboge in 
water forms a convenient yellow ink. 

By examining the different dye-stuffs, and 
considering the processes used in dyeing 
with them, a variety of coloured inks may be 
made. 

Sympathetic ink. — The best is a solution 
of muriate of cobalt. 


REPORTS OF MEETINGS AT THE ROYAL 
INSTITUTION.* 

February 8th. — The Conversazione. — Very 
few articles entitled to notice were laid on 
the table this evening. The principal cu- 
riosity was a print sent by Mr. Brockedon, 
taken in three different sizes from the same 
engraved plate. The singular artifice by 
which this is effected has already been the 
subject of remark and discussion in the 
Mechanics Magazine .’ The largest impres- 


* We are promised a continuation of these re- 
ports— Ed. M. M. 
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-aion was, as may be expected, 

with the ? TV 'r u ''‘ 3 ' , . , , 

l0 , — -ay conjectures which have 

by Mr. Babbage and others, the 
appears to be yet undiscovered. 

The Lecture, — The Lecturer was Mr. 
Parsey, and the subject, as may be sup- 
posed, was “ Perspective rectified.” This 
is a very unfavourable theme for a popular 
lecturer of which character the Friday 
Evening Lectures are intended to be ; but 
Mr. Parsey had recourse to models more 
than to diagrams, and by which he very 
happily illustrated, and more than amply 
explained, his peculiar opinions on the sub- 
ject. The publicity which is given, even 
to erroneous notions, is not in the end un- 
favourable to the promulgation of truth, 
for opposition is sure to be aroused ; and 
what previously, though correct, were feeble 
mental perceptions, are strengthened and 
rendered clearer to the mind by the self- 
prompting which is induced, of the true 
ground and reason of its belief. Such, to 
all appearance, was the effect produced on 
the audience ; they seemed to be only the 
more fully convinced that the Lecturer was 
wrong, or rather that he had taken a one- 
sided, and therefore a very imperfect view 
of his subject. 

Mr. Parsey contends, that the measure 
of the angle under which an object (lineal) 
is seen, is the true quantity of its perspec- 
tive delineation ; that therefore the base of 
an isosceles triangle, whose vertex is at the 
eye, and whose sides are the extreme rays 
proceeding from the object, is the only true 
line on which it can be represented ; that 
this triangle being taken vertically as well 
as horizontally, as it necessarily ought to 
be, it forms a cone, the base of which is 
the only true perspective plane on which 
objects can be delineated ; and that this 
plane is thus consistently made perpendi- 
cular to the axis of vision ; for objects, 
whether taken in the direction of their 
height or their width ; it being by its adop- 
tion in the latter particular, admitted to be 
the correct method. The conclusion is, 
that the usual mode of delineating objects 
being on a supposed intervening transpa- 
rent vertical plane, which plane being in 
general oblique to the visual axis, is in all 
such cases mathematically incorrect, and 
that their true perspective can be repre- 
sented on such supposed plane only when 
placed perpendicular to the said axis. 

Mr. Parsey would have us believe that he 
is led to this conclusion by a mathematical 
necessity inherent in the very nature of 
things, and therefore he names his new sys- 
tem, “ Natural perspective,” as well as 
“ Perspective rectified.” There lies the 
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iuitacy. Geometry prescribes the rules of 
perspective generally, and therein is able to 
teach the correct delineation of objects on. 
any proposed perspective plane, but here 
science ends and art begins ; for as to the pro- 
per choice of the plane, it is to be determined 
by a variety of considerations, which appeal 
only to artistical skill and judgment. This 
is entirely a practical point, and to decide 
it on mathematical principles, is to mistake 
the true ends of science, and to make it an 
imperious master where it ought to take the 
place of an assisting servant. If Mr. Par- 
sey will endeavour to show that on the prin- 
ciples of art , the perspective plan which he 
advocates is to be preferred in all, or in many 
cases, to that which is usually adopted, he 
will command attention ; but in no other 
way will he succeed or will he deserve suc- 
cess. To show that there is no geometrical 
or necessary reason for the adoption of either 
the the oblique or perpendicular perspective 
plane, it is sufficient to observe, that the 
same object viewed from the same point, will 
appear in its delineation on either of these 
planes (supposed to be transparent and to 
invervene) to be exactly coincident with 
both t for both projections strike the eye by 
the same rays as does the object itself ; and 
this was clearly shown by one of Mr. Par- 
sey’s own diagramic models. In fact, the 
delineation on the one plan was seen to be 
the foreshortening of that on the other. So 
also any perspective drawing of the same 
object being delineated on either plane, or 
indeed on any plane, will present precisely the 
same appearance, when viewed from those 
respective points of position and distance, 
where alone they are to be properly appre- 
ciated ; but as in that extreme case of a very 
oblique plane called an “ anamorphosis,” the 
objects appear as monstrous when seen from 
the more usual points of view, so it may be- 
come a point for discussion, whether, in re- 
gard to drawings, as generally and irregularly 
seen, they appear to less disadvantage, by 
being delineated on the one or on the other 
of the perspective plans in question. Whe- 
ther Mr. Parsey can on this ground , or on 
any other connected with art , establish su- 
perior claims, to attention in behalf of that 
perspective plan which he patronises, and in 
opposition to the uniform practice of all ar- 
tists, is quite another question, but this task 
is what he ought to have attempted instead 
of hunting out mathematical mares nests. 
This is, not the first crotchet of the kind 
which Mr. Parsey has entertained, for if we 
recollect right, he professed a few years 
since to have discovered the solution of the 
celebrated problem of squaring the circle. 
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CONSTRUCTION OF LIO&TB OU8B8 ON SAND. 


CONSTRUCTION OF LIGHTHOUSES Ua 

BY MEANS OF MITCHELLL’s PATENT 

SCREW MOORINGS. 

We now lay before our readers one of the 
most important experiments of the present 
day, which promises to give to the engineer 
a foundation as secure in the sea as he has 
hitherto enjoyed on the surface of the earth. 
The success of this attempt will give us re- 
sources of battle with an antagonist, before 
which all our mechanical strength has too 
often proved defective, while to the maritime 
interests of the country it will afford new 
and further protection. We can appreciate 
the difficulty which Smeaton encountered in 
planting the Edystone on the firm rock ; but 
we have now the means offered to us of se- 
curity even upon the shifting sand. 

When we gave* a description of Mitch- 
ell's patent screw moorings, we did not 
then anticipate the application which they 
have since received. It having been brought 
under the notice of the Corporation of the 
Trinity House, that this instrument might 
be advantageously applied in establishing 
lighthouses on sands, their attention was 
immediately given to the subject, and ac- 
cordingly directed an experiment to be made 
to ascertain its practicability, under the su- 
perintendance of their engineer, Mr. James 
Walker. 

The spot selected is on the verge of the 
Maplin sand, lying at the mouth of the 
Thames, about twenty miles below the Nore, 
forming the northern side of the Swin, or 
King’s Channel, which, on account of its 
depth, is much frequented by large ships, as 
also by colliers and* other vessels from the 
North Sea, and where a floating light is now 
maintained. This spot is a shifting sand, 
and is dry at low-water spring-tides. The 
plan is to erect a fixed lighthouse of timber 
fiaming, with a lantern, and residence for 
the attendants. For this purpose, in August 
last, operations were commenced to form 
the base of an octagon, 40 feet diameter, 
with Mitchell’s mooring screws, one of 
which was fixed at each angle, and another 
in the centre ; each of these are 4 feet 6 
inches diameter, attached to a shaft of 
wrought iron about 25 feet long, and 5 inches 
diamer, and, consequently presenting an 
immense horizontal resisting surface. For 
the purpose, a stage for fixing the screws, a 
raft of timber 30 feet square, was floating 
over the spot, with a capstan in the centre, 
which was made to fit on the top of the iron 
shaft, and firmly keyed to it ; a power of 
about 30 men was employed for driving the 
screws ; their united labours were continued 


* See Mech. Mag^y cl. 28, p. 289. 


until the whole force of the 30 men oould 

j l ~ u capstan : the shafts were 
left standing about 6*^ .. Z 

of the rands. The fixing oftE 2^. 
including the setting out the foundatiocTSSu 
adjusting the raft, which had to be replaced 
every tide, did not occupy more than nine 
or ten days. 

This is the portion of the work hitherto 
effected, and its continuation will be pro- 
ceeded in when the proper season comes in 
the ensuing spring. Upon this foundation 
the superstructure of timber is to be con- 
structed, consisting of a principal post, 
strongly braced and secured, with angle- 
posts made to converge until they form a 
diameter of about 16 feet at the top, giving 
the superstructure the appearance of the 
frustrum of an octangular pyramid, the feet 
of the angular posts and braces are well se- 
cured and keyed down to the tops of the 
iron shafts, and the whole is connected at 
top and bottom with strong horizontal ties 
of wood and iron. The entire height of the 
superstructure will be 30 feet above the top 
of the iron shafts ; up to a point about 12 
feet above high water- mark spring-tides the 
work will be open ; the part above will be 
enclosed as a residence for the attendants ; 
in the centre and above this will be erected 
a room or lantern of about 10 feet diameter, 
from which the lights are to be exhibited. 

The interval that has elapsed since the 
screws were fixed has fully proved the secu- 
rity of them, which, although driven into 
sand, seem as if fixed into clay, and in thi# 
state they have remainod since the summer. 
The whole process confers the greatest credit 
both on the engineers and Mr. Mitchell, the 
patentee of the screws who superintended 
the work (assisted by his son), and we feel 
happy to hear that his ingenious invention 
daily obtains a greater extension. 

The importance of this experiment cer- 
tainly calls for a trial, and it was with due 
liberality that the Trinity Board sanctioned 
the expense. To them it involves the ques- 
tion of a better security of the light, and a 
less expense in its maintenance, both objects 
justifying the experiment, and counter-ba- 
lancing the expense of prime cost in such 
construction. The insecurity of floating- 
lights has been too manifestly productive of 
disastrous consequences not to call for a 
remedy, and it will be fortunate if by this 
means it be obtained. Within the last 


month the Nore light was blown from her 
mooring ; and the breaking away of the 
North-west Light of the Mersey is supposed 
to have led to the lamentable shipwrecks at 
Liverpool. 

We can perceive only one objection which 
can be started, and that is rather to be de- 
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termined by experience tban conjecture, 
that is — how far the edifice is liable to be 
washed away by storms as one of the Edy- 
stone buildings was ; but this in our opinion, 
will be mainly provided against by the unity 
of construction and the breadth of base, 
well secured to the shafts by the screws. 

The progress of this work will naturally 
be watched with interest, for it is one which 
in its influence is not limited to this indivi- 
dual case. It is of much more importance 
than chain piers, as it will enable us to ob- 
tain a foundation in positions where they 
cannot at present be used. It must be re- 
membered that the screw can be employed 
where the pile is of no avail, and that it 
possesses a much stronger hold, and has 
greater durability. 

We shall thus, therefore, be able to con- 
struct piers and breakwaters in localities in- 
accessible, and be enabled to render impor- 
tant service to the interests of commerce. 
We think, too, that the screw itself would 
be of great utility in securing the end chains 
of suspension-bridges, as its powers of re- 
sistance can be extended to any necessary 
degree by an increase in size. The greater 
employment of the screws, which would 
arise from their successful application, will 
have a further beneficial effect in enabling 
the patentee to supply them at a diminished 
expense, which under their present limited 
sale, is necessarily high. 

The carpenter’s work of the superstruc- 
ture is about to be contracted for, which is 
intended to be erected and put together at 
the wharf at Blackwall, to save time of 
fitting, &c., at the spot. — C. E. and Arch. 
Joum. 


RECENT AMERICAN PATENTS. 
(Selected from the Franklin Journal for October 
and November, 1838.) 

Improvements in the construction 
op the Saw Cylinder for Cotton 
Gins ; Jacob Idler , Philadelphia. — This 
patent is taken for the employment of me- 
tallic rings between each of the saws, in 
order to keep them apart. These rings are 
to be cast with arms, in the manner of or- 
dinary cast wheels ; the spaces between the 
wheels will, it is said, allow room for the 
buckle in any of the saws to be relieved 
without the edges being affected thereby. 
An iron shaft is to pass through the centres 
of these discs, and of the saws, which are 
to be wedged or screwed up in the ordinary 
way. 

The claim is to “ the forming the cylin- 
der of the said cotton gin with hollow 
cylindrical metallic sections ; with projec- 
tions or bearings on the sides of the arms 


and ends of the sockets of the said sections* 
for sustaining, in conjunction with the sides 
of the rings or sections, the circular saw 
plate, in a firm and true position on the 
shaft, and parallel with each other; the 
spaces formed between the arms and bear- 
ings, allowing room for the swellings or 
buddings of the saws, so that the part of 
each saw plate outside of the cylinder, 
which runs between the ribs or combs of 
the gin, shall always be true and even.” 

We believe that gin saws are not now 
usually made of round plates of steel, like, 
circular saws, but of two flat semi-hoops* 
the inner edges of which are confined be- 
tween the discs by which the saws are di- 
vided ; these are cheaper than whole plates* 
and are less liable to buckle. 

Improvements in the Machine for 
Steaming and Mashing Apples ; John 
Dimm, Pennsylvania. — This apparatus is to 
prepare apples for fermentation by crush- 
ing and steaming them, so as to reduce 
them to a pulp or pommage. A rectangu- 
lar box is made, across which there are two 
fluted rollers for crushing the apples ; this 
box is surmounted by & hopper, having & 
dose lid to retain the steam which is to be 
introduced into it. Above the crushing 
rollers there is a horizontal sliding shutter, 
fitting the box, and supporting the apples 
in the hopper. This shutter is made of two 
boards placed one above the other, and 
having & space between them into which 
the steam is to be introduced through a 
suitable tube. 

The upper board is perforated, so as to 
allow the steam to pass through, and to act 
upon the apples in the hopper ; when they 
are sufficiently steamed, the sliding shutter 
is withdrawn, and the apples then rest or 
the fluted cylinders. Motion being given 
to these by a winch, the apples are reduced 
to pulp, and fall upon an inclined trough 
below, which conducts the pulp away, pre- 
pared for the fermenting tub. 

Machine for Sawing through Trees, 
&c. ; Samuel H. Hamilton , New York . — 
This is an ingeniously contrived machine, 
intended principally for the purpose of 
sawing down trees, but which may also be 
adapted to the cross-cutting them after they 
have been felled. The machine is to be 
drawn from- place to place upon two wheels. 
The saw i3 made stiff, as it has no strain- 
ing frame, but stands out from the machine 
like a key -hole saw from its handle. The 
gearing by which it is driven is operated 
upon by means of a vertical wheel, which is 
t urned by a winch. This acts also as a fly 
wheel, and is at the same time bevil-geared 
i \to a horizontal w'heel, which gives mo- 
t.on to the crank that operates on the saw. 
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The frame of the machine is sustained, in 
front, upon a roller resting on a curved 
way, and this frame turns on a vertical 
shaft in the centre of the curvature of the 
way, allowing the frame, with the project- 
ing saw, to move round, so that in the ope- 
ration of cutting it may be made to bear 
continually against the tree ; a weight 
hanging over a pulley serves to keep it up 
to its bearing. The claims need not be 
given, as they refer to the arrangement of 
the respective parts, as described. 

Under particular circumstances, trees 
may no doubt be advantageously cut by 
such a saw ; but for felling in the woods 
we do not look for any thing superior or 
equal to a good American axe and axeman. 
Such a machine as that described, cannot 
be moved about in the woods in a new 
country ; and in most situations whilst it 
was being prepared and anchored, the axe- 
man would be able, unaided, to complete 
the work. There are other serious objec- 
tions to sawing machines for felling. The 
saw will bind in the kerf in spite of all-pre- 
cautions ; even the wind alone, were there 
no other cause, would frequently produce 
this effect. The axe-man can always de- 
termine one of two ways in which his tree 
shall fall, but not so with the manager of 
the saw ; and woe to his machine when a 
tree falls upon it, an event which is not 
only possible, but very probable. 

Artificial Stone : Joseph Woodhull , 
New York. — The materials to be employed 
are plaster of Paris, quick lime ground to 
fine powder but not slaked, oxides of iron, 
and of mnaganese, calcined by a full red heat, 
and the kind of iron ore denominated poor 
ore, or whites, calcined and reduced to fine 
powder. The proportions to be used are 
five parts of the plaster, two of lime, one 
of manganese, one of whites, and four of 
sand, all estimated by measure. These mate- 
rials are to be well mixed in the dry state, 
'the whole is then to have sufficient water 
added to adapt it for being put into suitable 
moulds; when this is done, stones broken 
small are to be added, until the mould is 
full. In from twenty to forty minutes the 
moulded material may be removed. Varie- 
gated marble is to be imitated by using suit- 
able colours, and proper manipulation. For 
in-door purposes the matallic oxides may be 
omitted ; for outside work the material is to 
be saturated with linseed oil. The claim is 
to u the combining together plaster of Paris, 
lime, the oxide of manganese, the descrip- 
tion of iron ore denominated whites, and 
sand, all previously calcined, and the whole 
prepared and managed substantially in the 
manner set forth.” 

There will thus be made a very inferior 


kind of scagliola; an article when well 
compounded and managed, of great utility 
and beauty ; which is what we dare not pre- 
dicate of the compound above described. 
The validity of this patent admits of much, 
doubt, as the combination can scarcely be 
denominated new, in any respect ; at all 
events, the right extends only to the parti- 
cular composition as given, and whilst there 
are many others which are better, equally 
cheap, and not covered by any special claim, 
it is apprehended that the right will be of 
little value to the owner, whilst it will not 
stand in the way of any one. 

Machine for Clearing Burrs from 
wool, in the skin ; Erastus Tracey , 
Duchess County. — The skins with the wool 
on, as imported from South America, are 
filled with burrs, from which it has hitherto 
been found difficult and expensive to re- 
move them, but with this machine it is said 
to be readily and perfectly effected. A cy- 
linder is made about two feet in length, and 
one foot in breadth, and upon this are 
placed several rows of steel teeth, about an 
inch long, and an eighth of an inch apart. 
This cylinder is made to revolve with great 
rapidity, and the skins are fed up to it by 
means of a feeding apron passing around 
rollers, one of which is nearly in contact 
with the revolving cylinder, and has above 
it a pressiug roller, to hold the skin firmly. 
The endless apron, with its appurtenances, 
is on a separate frame, which is made to 
approach or recede from the revolving cy- 
linder by means of a rack and pinion. The 
skin is laid on the revolving apron, and 
carried forward so that one-half of it hangs 
down from beneath the pressing roller ; it is 
then moved up so as to be acted upon by 
the revolving cylinder, and drawn back on 
the revolving apron, until the first half has 
been cleaned ; the skin is then turned end 
for end, and the operation completed. The 
claim is to “a machine having a revolving 
cylinder furnished with teeth to which the 
skin, placed upon an endless apron, is fed 
up and operated upon, as herein set forth.” 

Safety rail road car ; William Kin - 
heady Maryland . — The claims are to “a 
method of sustaining the car in case of the 
breaking of the wheels, axles, &c. in the 
manner described. And to the manner of 
constructing the safety hooks with joint or 
hinges, screw rod and nut, so that said nut 
can be engaged with, or disengaged from, 
the centre guide bar, or safety rail, with 
great facility and despatch, in case of any 
trivial accident which might arrest the pro- 
gress of the cars, or in case it might be 
desired to turn out of the main track.” 

This is an improvement in railroads, such 
as is frequently devised in the parlour, but 
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which never finds its way on to the track, 
and which, were it placed there, would 
prove to be but a transient lodger. A third 
rail is to be laid in the centre between the 
ordinary rails, and is to extend up nearly to 
the bottom of the cars* ; there is to be a 
plate on this rail, forming it into a T rail, 
and from the bottom of the car hooked 
pieces are to descend and clip under the 
top of the said T plate. Rods reaching 
into the car act upon and withdraw these 
hooks when necessary. Should a wheel, 
&c. break, the car is to rest on the centre 
rail, and should the car tend to leave the 
track, the hooks and safety rail are to 
prevent it. 

Strengthening the Axles of Rail- 
road Cars and Locomotives ; Ziba 
Durleee , Philadelphia. — Upon the middle of 
each axle there is placed an iron cylinder, 
having flanches rising from each of its ends, 
giving to it the general form of a common 
bobbin. These flanches are each to have 
holes through them to receive the ends of 
rods of iron, the other ends of which pass 
through iron plates placed on the face of 
eaoh wheel, and surrounding the hubs ; there 
may be four, or any preferred number, of 
such rods, which are to be drawn tight by 
nuts and screws. This, the patentee says, 
will “ greatly strengthen the axle, and pre- 
vent it from breaking, and support the 
wheels should an axle break. With this 
attachment a smaller axle than those now in 
use will answer every purpose.” 

Attaching Springs to Carriages ; 
David A. Morton , New York. — To the 
underside of the bottom of a carriage, are to 
be fixed cases, -or tubes, running lengthwise, 
and near to each side. Within these cases 
there are to be spiral springs, wound so as 
to leave a space between each coil, to allow 
of their being drawn together. Rods passing 
through these springs have straps attached 
to them, which straps extend out at either 
end and wind round a cylinder fixed upon a 
shaft for that purpose. To the jacks by 
which the body is to be suspended are also 
attached straps which in like manner wind 
around cylinders upon the same shaft with 
the straps first named, but in a reverse di- 
rection. The straps which are attached to 
the springs pass over rollers at the ends of 
the spring case, to conduct them to the cy- 
linders upon the shaft. Different modes of 
modifying these springs, straps, cylinders, 
and their appendages, are pointed out by 
the patentee ; there may, for example, be 
but one spring case along the centre of the 


* So far this plan seems to resemble that pa- 
tented by Mr. Kollman, and described p. 304 of 
our present volume. 


carriage body, or the spiral springs may be 
affixed without their being enclosed in a 
case. 

The patentee says, “ it will appear ob- 
vious that when the body is thus suspended 
and the carriage is in operation, a portion of 
all the straps are alternately unrolling and 
rolling up on the cylinders. When the body 
settles, a portion of the straps attached to 
the springs are at the same time taken up, 
which will consequently contract the springs. 
When the body rises a portion of the straps 
attached to the jacks are taken up, and a 
portion of those attached to the springs are 
at the same time thrown off, which will ne- 
cessarily elongate the springs/' 

“ What I claim as my invention and de- 
sire to secure by letters patent, is the com- 
bination of the above described rollers, the 
straps, and the irons by which the springs 
are contracted, with horizontal spiral springs 
attached to the under side of the carriage 
body as herein described /' 

There is certainly much ingenuity in the 
above described arrangement, and, so far as 
we know, it is essentially new ; and we think 
also that these springs will operate pleas- 
antly ; the great objection to them is their 
liability to fracture, an accident of frequent 
occurrence in spiral springs similarly acted 
upon. 

Locomotives and Railroad Cars ; 
Jonas P. Fairlamb and L. C. Judson, Phil- 
adelphia. — “ What we claim as our inven- 
tion,' ' says the patentees, “ and desire to 
secure by letters patent is the construction 
and application of the cylinder bunts, to 
graduate the concussion of two bodies com- 
ing in contact. The construction and ap- 
plication of the safety guard clamps to 
wheels, to avoid danger when an axle breaks. 
The application of small truck wheels to guard 
against danger when a large wheel breaks. 
The spring lever, and mode and manner of 
guiding cars from one track of railway to 
another without the use of switches ; and the 
construction and application of the double 
universal joint, each part as specified and 
described/' 

What the patentees call cylinder bunts is 
a new form of buffing apparatus, to ease off 
the blow when two cars, &c., come into col- 
lision. It is proposed to have strong me- 
tallic cylinders bored out in the manner of 
cannon, and into these to fit pistorfs, with 
rods projecting out, and covered with some 
elastic material, to receive the blow ; within 
the cylinders are to be placed spiral springs; 
but the principal depeudance is upon the 
elasticity of the air, re-acting upon the pis- 
ton. 4 ‘ It is believed that with four such 
cylinders of twelve-inch calibre, eight feet in 
length, two inches thick, of sound cast iron, 
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well hooped with tint rate wrought iron 
upon each, two locomotives may meet when 
going at the rate of thirty miles an hour 
without sustaining any damage.” Credat 
Judaeus. 

The safety guard clamps are to extend 
over each wheel, and come nearly in contact 
with the hub on each side, so that in case of 
the breaking of an axle, they shall form 
bearings by being brought into actual con- 
tact. 

The spring-lever, which is to be a substi- 
tute for switches, is to be attached to the 
frame of each set of wheels of an eight-wheel 
car in such a manner as that by pressing 
upon them they shall direct the cars ; how 
this is to be effected is by no means clearly 
made known. 

The double universal joint' is to connect 
cars together, and to be used in lieu of the 
devices now employed. 


MISCELLANEOUS OBSERVATIONS UPON 
GUNPOWDER. 

In Bengal, mixing is performed by shut- 
ting up the ingredients in barrels, which are 
turned either by hand or machinery ; each 
containing 50 lbs. weight, or more, of small 
brass balls. They have ledges on the in- 
side, which occasion the balls and composi- 
tion to tumble about and mingle together, 
so that the intermixture of the ingredients, 
after the process has been gone through, 
cannot fail to be complete. The operation 
is continued two or three hours; and I 
think it would be an improvem nt in Her 
Majesty's system of manufacture if this 
method of mixing were adopted. 

In England two or three pints of water 
are used for a 42 lb. charge : but the quan- 
tity is variable ; both the temperature and 
the humidity of the atmosphere influence it. 

Bramah’s hydrostatic press, or a very 
strong wooden press working with a power- 
ful screw, lever, and windlass, constitutes 
the description of mechanism by which 
density is imparted to gunpowder. The 
incorporated or mill-cake powder is laid on 
the bed or follower of the press, and sepa- 
rated, at equal distances, by sheets of cop- 
per, so that when the operation is over, it 
comes out in large thin solid cakes, or 
strata, distinguished by the term press-cake. 
The mill-cake powder at Wal ham Abbey, 
is submitted to a mean theoretic pressure 
of 70 to 75 tons per superficial foot. 

Gunpowder should be thoroughly dried, 
but not by too high a degree of heat ; that 
of 140° or 150° of Fahrenheit’s thermome- 
ter is sufficient. It appears to be of no 
consequence whether it be dried by solar 


heat ; by radiation from red-hot iron, aa in 
the gloom stove ; or by a temperature raised 
by means of steam. Her Majesty’s gun- 
powder is dried by the last two methods. 
The grain should not be suddenly exposed 
to the highest degree of heat, but gra- 
dually. 

The method of trial best adapted to show 
the real inherent strength and goodness of 
gunpowder, appears to be an eight or ten- 
inch iron or brass mortar, with a truly 
spherical solid shot, having not more than 
one-tenth of an inch windage, and fired with 
a low charge. The eight-inch mortar, fired 
with two ounces of powder, is one of the 
established methods of proof at Her Ma- 
jesty’s works. Gunpowders that range 
equally in this mode of trial, may be de- 
pended on as being equally strong. 

Another proof is by four drachms of 
powder laid in a small neat heap, on a 
clean, polished, copper plate ; which hemp 
is fired at the apex, by a red-hot iron. The 
explosion should be sharp and quick ; not 
tardy, nor lingering; it should produce a 
sudden concussion in the air, and the force 
and power of that concussion ought to be 
judged of by comparison with that produced 
by powder of known good quality. No 
sparks should fly off, nor should beads, or 
globules of alkaline residuum, be left on the 
copper. If the cop"per be left clean, i. e. 
without gross foulness, and no lights, i. e. 
sparks, be seen, the ingredients may be 
considered to have been carefully prepared^ 
and the powder to have been well manipu- 
lated, particularly if pressed and glazed 5 
but if the contrary be the result, there haa 
been a want of skill or of carefulness ma- 
nifested in the manufacture. 

“ Gunpowder,” says Captain Bishop, 
44 explodes exactly at the 600° of heat by 
Fahrenheit’s thermometer ; when gunpow- 
der is exposed to 500° it alters its nature 
altogether ; not only the whole of the mois- 
ture is driven off, but the saltpetre and sul- 
phur are actually reduced to fusion, both of 
which liquify under the above degree. The 
powder on cooling, is found to have changed 
its colour from a gray to a deep black ; the 
grain has become extremely indurated, and 
by exposure even to very moist air, it then 
suffers no alteration by imbibing moisture.” 
Dr. Ure’s Dictionary of Arts and Manu- 
factures. 
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LIST OF ENGLISH PATENTS GRANTED BE- 
TWEEN THE 25th OF JANUARY, AND 
THE 22nd OF FEBRUARY, 1839. 

Pierre Jean Isidore Verdure, of the Sabiooere 
Hotel, Leicester -square, gentleman, for improve- 
ments in the manufacture of starch, and in ma- 
chinery for preparing and in employing of the re- 
ftise matters obtained in such manufacture. Jan- 
uary 25 ; she months to specify. 

John Howard Kyan, of Cheltenham, Gloucester, 
Esq., and William Hyatt, of Lower Fountain-place, 
City-road, Middlesex, engineer, for improvements 
in steam engines. January 29 ; six months. 

John Hillard, of Breed-street, Cheapside, mer- 
chant, for certain improvements in machinery, or 
apparatus for making or manufacturing screws. 
January 29 j six months. 

William Lukyn, of Lower Cowley House, Oxford, 
dentist, for certain improvements in applying, and 
attaching artificial and natural teeth. January 29; 
six months. 

Thomas Collette, of Aylesbury, for improve- 
ments in children’s cots. January 29 ; two months. 

Charles James Blasins Williams, of Half-moon- 
street, Piccadilly, Esq., M.D., for certain improve- 
ments in two-wheeled carriages. January 29 ; six 
months. 

Robert Carey, of Breadgar, near Sittingbourne, 
Kent, gentleman, for certain improvements in pav- 
ing or covering streets, roads, or other ways. Jan- 
uary 29 ; six months. 

Frank Hills, of Deptford, manufacturing chemist, 
for certain improvements in the construction of 
steam boilers, and of locomotive engines. January 
29 j six months. 

Thomas Barnabas Daft, of Regent-street, gentle- 
man, for certain improvements in inkstands, and in 
materials and apparatus for fastening and sealing 
letters or other documents. Feb. 2 ; six months. 

Moses Poole, of Lincoln's Inn, gentleman, for 
im provements in the means of conveying and trans- 
porting persons and goods from one place to an- 
other ; a communication from a foreigner. February 
4; six months. 

John Evans, of Birmingham, paper manufacturer 
for improvements in the manufacture of paper. 
February 4 ; six months. 

Thomas Robinson, of Wilmingtox-square, gen- 
tlemen. for improvements in the process of rectify- 
ing or preparing spirituous liquors in the making 
of Brandy. February 7 ; six months. 

Christopher Binks, of Newington, Edinburgh, 
manufacturing chemist, for certain improvements 
in obtaining or manufacturing, and in rendering 
nseful chlorine, the chlorides of lime and soda, and 
other compounds of chlorime applicable in bleach- 
ing. February 8 ; six months. 

Charles Gabriel Baron de Suaree, of Red Lion 
square. Colonel in the French service, and William 
Pontifex, of Shoe-lane, London, coppersmith, for 
a new mode of obtaining dyes, colors, tannin, and 
adds from vegetable substances. February 11 ; six 
months. 

George Henry Manton, of Dover-street, Picca- 
dilly, gun maker, for certain improvements in fowl- 
ing pieces and other fire arms. February 11 ; six 
months. 

Edward Pearson Tee, of Barnsley, dyer, for im- 
provements in weaving linen and other fabrics. 
February 11 ; six months. 

John Thomas Betts, of Smithfield-bars, rectifyer, 
for improvements in the process of preparing 
spirituous liquors, in the making of brandy. Feb- 
ruary 11. 

Frederick Cayley Worsley, of Hollywel-street, 
Westminster, Esq., for certain improvements in 
locomotive engines and carriages. February 14; 
six months. 

Richard Prosser, of Birmingham, C. E. for certain 
improvements in apparatus, for generating steam, 
consuming smoke, and heating apartments. Feb- 
ruary 19 ; six months. 


Moses Poole, of Lincoln’s Inn, gentleman, for 
improvements in epauletts, and ornamental metal- 
lic wire fringes, and other ornamental articles, or 
fabrics of wire, a communication from a foreigner*. 
February 21 ; six months. 

Johann Andreas Stumpff, of Great Portland-street, 
musical instrument maker, for improvements in 
grand and other piano-fortes. February 21; six 
months. 

Matthew Uzielli, of Fenchurch-street, merchant* 
for improvements in locks or fastenings, Febru- 
ary 21 ; six months. 

Herbert Reid Williams, of Gloucester, surgeon* 
for improvements in trusses and surgical bandages. 
February 21 ; six months. 

Thomas Hall, of Leeds, brass founder, for a new 
combination or arrangement of parts, forming an 
improved furnace for consuming smoke, and econo- 
mizing fuel applicable to steam engine boilers, and 
other furnaces. February 21 ; six months. 

William N ash, of Budge-row, merchant, for cer- 
tain improvements in the constructions of bridges, 
viaducts, roofs, and other parts of buildings. Feb- 
ruary 21 ; six months. 

John Sylvester, of West Bromwich, Stafford,, 
whitesmith, for certain improvements in the ar- 
rangement and construction of apparatus for hang- 
ing and closing doors. February 21; six months. 

William Joynson, of Saint Mary Cray, paper 
mills. Kent, paper maker, *for a certain improve- 
ment, or certain improvements in the manufacture 
of paper. February 21 ; six months. 

William Nash of Budge-row, merchant, for im- 
provements in machinery, for winding, spinning,, 
doubling, and throwing silk and other fibrous ma- 
terials. February 23 ; six months. 


LIST OF IRISH PATENTS GRANTED IN 

JANUARY, 1839. 

Thomas Sweetapple for an improvement or im- 
rovements in the machinery for making paper, 
anuary 4. 

Richard Smith, for improvements in the means 
of connecting metallic plates for the construction 
of boilers and other purposes. Jan. 5. 

Charles Felton and George Collier, for improve- 
ments in power-looms. Jan. 7. 

James Timmons, for improvements in the manu- 
facture of glass. Jan. 9. 

Horace Cory, for improvements In manufacture of 
white lead. Jan. 9. 

Thos. T. Bemey, for improvements in cartridges. 
Jan. 24. 

W. J. Curtis, for improvements in machinery and 
apparatus for facilitating travelling, or transport on 
railways, parts of which are also applicable to 
other purposes. Jan. 28. 


NOTES AND NOTICES. 

Sir James Anderson* s Steam Carriage.— We have 
received a note from Mr. Shaw the Secretary of the 
“ Steam Carriage and Waggon Cempany ” stating 
that “ Sir James Anderson’s steam drag is finished 
and will be in Dublin in a few days.” . From 
Sounder* s News Letter we extract the following de- 
scription of one of the Company’s passenger car- 
riages, built by Mr. DawBon, of Dublin. It pre- 
sents a peculiarly safe and commodious appearance, 
and, from its construction, may be pronounced im- 
possible to be over-set. The front body, which is 
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entered at the aide in the usual way, contains more 
than ample space for six passengers, each having 
an arm-chair, and as convenient, if not better and 
more comfortable accommodation, than the first- 
class railway carriages. The back body, which is 
entered at the rear, is intended for ten passengers, 
although affording sufficient room for twelve. It is 
so ample in its dimensions that one may walk per- 
fectly erect, from end to end, without incommoding 
the passengers at either side ; it is admirably ven- 
tilated and lighted, and is to be furnished with a 
peculiarly constructed table, supplied with the 
newspapers of the day. The outside passengers sit 
round the roof, fourteen in number, having foot- 
boards, like outside cars, and supported at the back 
by a railing : the carriage altogether containing 30 
passengers. The front boot contains a cistern for 
water, and a space for coke or fhel for a stage of 
from ten to twenty miles ; and there is room at dif- 
ferent parts of the carriage for stowage of about 1$ 
tons of luggage if necessary. We were particularly 
pleased by the light and elegant appearance of a 
machine intended for so many passengers, and can- 
not but feel gratified that Dublin can compete with 
England in furnishing these carriages for a company 
exclusively English. But Mr. Dawson has already 
supplied a number for the English railways. We 
understand the drag and carriage will be exhibited 
In Dublin previously to their embarkation ; and we 
look with much Interest to an adventure of so much 
national advantage. 

New American Flax Machinery. — Under the 
head Machinery I might have mentioned an inven- 
tion, as it is considered here, of apparent import- 
ance : by some, indeed, it is compared, for northern 
interests, to the cotton-gin which has wrought such 
wonders in the south. I refer to machinery for the 
preparation of flax for spinning, after the manner 
in which cotton is spun. A large company, in De- 
laware, is now engaged in the manufacture of the 
“ short staple” produced by the new invention. 
The advantages alleged are:— 1. That there is no 
loss of fibre, as no tow is to be taken out, all the 
lint being used up; whereas, by the old plan of 
hackling, finger-spinning, &c., there was a loss of 
perhaps half the original weight. 2. That the ex- 
pense of labour on the whole process of cloth - 
making is reduced to one-tenth of what it was. 3. 
That the expense of bleaching in the flax, as now, 
is much lesB than in the old plan, and the process 
less injurious to the texture. These statements 
may be a little sanguine, but they are, probably, not 
without foundation in fact. This invention is con- 
sidered the more important, because much of the 
Boil, of the middle states particularly, is well adapt- 
ed to the culture of flax. — American Correspondent 
of the Atheneeum. 

American Steam Navigation. Speaking of steam, 
the secretary of the navy at Washington has just 
issued an interesting document of statistics on this 
subject, from which we may gather material for 
settling a question mooted some time since in your 
columns, about the comparative steam-boat force 
of your country and ours. In 1836 you had 600, at 
home and abroad. Doubtless the number has in- 
creased since then. Our number is rated at 800 
now, of which 600 belong to the western waters, — 
where, in 1834, there were but 254; so that you 
may get a glimpse of what will be a few years 
hence. About 140 belong to the state of New 
York. In tonnage we are more in advance of you, 
the total here being estimated at 155,000, to about 
68,000 on your side, two years ago, at the same time, 
we have no boats equai in size to some of yours ; 
our largest runs between New York and Natchez, 
and is of 860 tons ; the next in size are on Lake 
Erie, and along the New England coast. The aver- 
age is 200 tons. — Ibid. 


American Locomotives for English RaHways.— 
One of our Philadelphia workmen has lately re- 
ceived an order for the manufacture of eleven loco- 
motives for the Gloucester and Birmingham R< i*7- 
road, at the price of about 85,000 dollars, ai-d 1 - 
seven more have been ordered of the sam . 
from Austria. — Ibid. 

A Novelty of the Olden Time. — Bewick, the re- 
viver of wood engraving in England, receives on all 
hands the credit of being the inventor fcf the me- 
thod, now so much practised, of giving a softened 
effect by means of sinking the surface of the block 
in certain situations. Unluckily, however, there 
are yet extant some of the original cuts of Albert 
Durer, the first inventor of the art, in which the 
very same expedient is resorted to, fbr producing 
the very same effect ! Some of these curious blocks 
are now in England, and display very striking spe- 
cimens of old Albert’s style of calling this re- 
source of his great invention into play. 

Government School of Design.— The extravagant 
terms of the ** Government School of Design” have 
been recently reduced to a sum more within the 
means of the working mechanic. The admission 
to both Day and Evening School is now one shil- 
ling, instead of four, and to the evening school alone 
six pence per week. Besides lessons in drawing, 
instruction is now given in the art of figure weav- 
ing, as practised at Lyons, a loom having been 
fitted up for that purpose at Somerset House, and 
a patriotic French weaver having been engaged to 
explain in detail the method by which his fellow- 
countrymen have been hitherto enabled to preserve 
the superiority in the market for fancy goods. — 
Mr. Papworth has resigned his situation of super- 
intendent of the “ school,” which is now filled by 
a Mr. Dyce. 

Indian Steam Navigation. — The East Indian 
Mails by way of the Red Sea have for some time 
reached England very irregularly, in consequence 
of the vessels assigned to that service on the Indian 
side having been taken off the station at short 
notice, in order to co-operate in the measures taken 
in consequence of the apprehended rupture with 
Persia. The delay thus occasioned has naturally 
given rise to great dissatisfaction, and has had the 
effect of calling into existence a new joint-stock 
company, having for its object the keeping-up of a 
regular communication by steam with India, with- 
out the chance of interruption by the vessels em- 
ployed being engaged in any service foreign to the 
plan. Sir Robert Wilmot Horton, late Governor of 
Ceylon, is at the head of the association, which 
seems to display more vigour than any of its pre- 
decessors, and will, it is to be hoped, succeed in 
the object in view, either directly, or by forcing the 
East India Company to give a distinct pledge that 
the Red Sea steamers shall not for the future be 
called off on any account from their special duty. 
Sir Wilmot Horton is also chairman of another 
company, not so promising, for promoting inland 
navigation in India, by means of steam-boats plying 
on the various rivers. Here also the East India 
Company are already in the field, and will not per- 
haps be easily beaten out of it. 

Portuguese steam boats. — Although Portugal is in 
most respects at least a century behind England in 
the arts of life, it is singular that one of our most 
recent novelties is already in practice there. A 
small steam-boat plies on the Tagus, of similar 
construction to the miniature steamers which now 
swarm on the Thames for carrying passengers from 
one part of town to another. The Portuguese ves- 
sel crosses the river from Lisbon, and returns seve- 
ral times a day, at a fare about equal to threepence 
English, and it is so well patronized that the spe- 
culation is understood to answer extremely well. 
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HOLBBROOX’s PATENT SHIRTING PADDLE-WHEEL, 


holebrook’s patent shifting 

AND REEFING PADDLE WHEEL. 

Oiie of the most obvious disadvan- 
tages under which the common paddle 
wheel labours, has long been consi- 
dered to be that resulting from the 
impracticability of always apportioning 
the quantity of surface of paddle board, 
by a ready method, to the power of the 
engines. 

It is admitted that there is a certain 
number of strokes which the engines 
may make in a minute, from which the 
best reaction can be obtained from the 
water in which the paddles move ; and 
it does not admit of contradiction that, 
as the fuel carried in a vessel is lessened 
in Quantity, the immersion of the vessel 
is diminisned, and with that, the immer- 
sion of the paddle wheels. The wheels 
becoming too little immersed, the re- 
sistance of the water is lessened, and 
the engines make more than the proper 
number of strokes, and their power is 
not well employed ; while if the wheels 
of a vessel are too much immersed, the 
engines make fewer than their proper 
number of strokes, and their power is 
also not well used. 

Under the usual conditions of steam 
navigation it is impossible that a vessel 
should not be always more or less sub- 
ject to a waste of power from the wheals 
being too much or too little immersed, 
because, if she sets out with her paddles 
properly immersed, they almost directly 
become improperly so, in consequence 
of the fuel being partly consumed ; and 
if she sets out with her paddles too 
much or too little immersed, the condi- 
tion of her wheels being improperly im- 
mersed, of course obtains. In practice it 
would seem, under the common circum- 
stances of steam navigation, desirable 
to immerse the wheels to such a depth, 
that when half the fuel necessary for a 
voyage shall have been consumed, the 
wheels may be properly immersed : in 
such a case a vessel would of course set 
out with her wheels too much immersed, 
and arrive at her destination with them 
too little so ; and, unless the paddles of 
the wheels of such a vessel were moved 
nearer or further from the centres of the 
wheels, by being shifted, a mis-employ- 
ment of the power of the engine must 
always, to a greater or less extent be 
continually occurring. But it does not 
appear to be advantageous in conse- 


quence of the time required to shift the 
paddles, (considering that time, in voy- 
ages by steam vessels, is even of more 
importance than cost of fuel,) to resort 
to this mode of obviating the objection 
arising from an improper immersion of 
the paddle wheels ; and thus it will be 
perceived, that under the usual circum- 
stances of steam vessels, either the en- 
gine must be improperly tasked, or time 
wasted ; and the former will probably 
be the alternative adopted. 

Under a conviction of this dilemma, 
in which steam navigation with common 
paddle wheels is involved, and with a 
view to obviate its consequences, the 
paddle wheel about to be described w*s 
produced ; by which it will be seen thal 
the engineer of a steam vessel has, at all 
times, a perfect control over the immer- 
sion of the paddles of the wheels. In the 
specification of the patent for this and 
another paddle wheel, which has been 
lately described in the Mech. Mag. (No, 
800) a form of wheel was delineated and 
explained, by which the paddies of a 
wheel could be removed entirely from 
the water to near the centre of the wheel, 
and the vessel be rendered, except at 
regards the skeletons of wheels, similar 
to a sailing vessel. Where speed alone 
was an object, a wheel so constructed 
could never be desirable, for all that 
could be necessary under these circum- 
stances, would be the capability of mov- 
ing the paddles within a limited range, 
and this range, could never be great* 
Such a form of wheel was only adopted 
in the drawings of the specification for 
the purpose of showing a principle in 
extreme application ; and another modi- 
fication was explained in the specification 
itself, such as that which is the subject 
of the following observations. 

Figs. 1 and 2 represent an improved 
paddle wheel, the paddles of which are 
laced as in the common paddle wheel, 
ut in which they are capable of being 
moved, within a certain range, from or 
towards the centre of the wheel, so 
that any desired degree of immersion 
may be produced, and, by a variation in 
the construction, the paddles can also be 
reefed occasionally. 

Rods having their interior ends screw- 
ed, are fastened to the bolts of the pad- 
dle boards, and the screwed ends of 
these rods are inserted in nuts, whose 
outsides are furnished with teeth in the 
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manner of pinions ; the teeth of which 
nuts take into the teeth of a reel having 
the teeth of a crown wheel at each end; 
this reel moving easily upon that part of 
the paddle wheel shaft, which is between 
the two circles of which the paddle 
wheel is composed. Between the side 
of the vessel and the circle of the pad- 
dle wheel nearest the vessel is a crown 
wheel, so placed upon the paddle wheel 
shaft that whenever the motion of the 
wheel is stopped, the free motion of this 
paddle wheel shaft is not impeded ; and 
Detween this crown wheel and that end 
of the reel before-mentioned, which is 
nearest to the vessel’s side, there is a 
small toothed wheel, whose bearings are 
fixed to the inner circle of the paddle 
wheel, which small toothed wheel takes 
both into the reel and the crown wheel, 
maintaining a connection between both 
of these parts, while it is so placed on 
the paddle wheel that it does not take 
into the teeth of the nuts before-men- 
tioned. In connection with the crown 
wheel is a clutching apparatus, to grasp 
at times the circumference of this wheel 
whenever the paddles are required to 
have their places changed ; the opera- 
tion of which clutch will hereafter be 
described. 

Fig. 1 represents a sectional side view 
of the paddle-wheel, taken at the end 
of the reel before mentioned, which is 
nearest the vessel’s side ; or, in plainer 
terms, of a section made by a plane in 
the direction of the dotted line a b of 
fig. 2. In fig. 1 let the parts c represent 
the paddles in section, these being fur- 
nished with bolts by which they are en- 
abled to slide upon the arms of the 
wheel, and by which they are also con- 
nected with rods, marked d, having 
screwed ends ; let the parts e represent 
the nuts in which the screwed ends of the 
rods d work ; these nuts turning by 
their outer ends in sockets, /, and bv 
their inner ends in holes, made through 
the block, marked g , which steadies the 
circle of the wheel on the paddle-wheel 
shaft which shaft is represented in section 
bv the part marked h ; the holes in the 
block g serve, also, for the passage of 
parts of the rods d, when the paddles 
are drawn as near the centre of the 
wheel as the combination will permit. 
Besides the parts of fig. 1 already de- 
scribed, there is still another part to 
notice, namely, the small-toothed wheel. 


i, which maintains the connexion be- 
tween the reel and the crown-wheel be- 
fore mentioned, this wheel having one 
end inserted in one of the sockets,/, and 
its other end in a hole in the block g . 
This figure, it has been said, represents 
the interior side of that circle of the 
paddle-wheel which is nearest the ves- 
sel’s side, and this circle exactly resem- 
bles the other circle in structure, except 
as regards the small-toothed wheel 
which appertains to the inner circle ex-* 
clusively ; and except also, the threading 
of the screws thereof, the screwed parts 
of the two circles having their threads 
in opposite directions. 

Fig. 2 shows an edge view of the pad- 
dle-wheel, representing the paddle-wheel 
shaft, the reel, the crown-wheel, the 
clutching apparatus, and the uppermost 
and lowermost paddles, with their rods 
and pinion nuts. In this figure, h re- 
presents the paddle-wheel shaft, j the 
before-mentioned reel,* the crown-wheel 
and clutching apparatus, the parts mark- 
ed f the outer sockets of the nuts, and 
those marked g , the steadying blocks of 
the paddle-wheel; the parts marked e 
represent the nuts, those marked d the 
rods of the paddles, and the parts c the 
uppermost and lowermost paddles them- 
selves. The small-toothed wheel t of 
fig. 1 is not shown in this figure (fig. 2), 
in order to avoid confusion in the draw- 
ing, but its proper position, from what 
has been before stated, may be very 
readily imagined. It may be specially 
noticed of this figure, that the screws 
of one circle of the wheel are differently 
threaded from those of the other; the 
reason of this must be obvious, when it 
is considered that the reel, by putting 
the pinion nuts into opposite motion, 
would, unless a difference of threading 
was made, cause the rod at one end of a 
paddle to advance towards, while the rod 
at the other end of the same paddle 
would recede from, the centre of the 
paddle-wheel. The clutching apparatus 
which, together with the crown-wheel 
which it is intended to clutch, is marked 
k, consists of two pieces of iron, playing 
by one end on a strong pin, which in 
this figures is supposed to be hidden by 
part of the paddle-wheel shaft, while the 
other ends have two screwed holes to re- 
ceive a screwed spindle, which spindle, 
be it observed, is screwed half-way with 
a right-handed thread, and the other 
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half-way with a left-handed thread, the 
object of these different threads being to 
make both parts of the clutch approach 
and depart equally from each other at 
the same time; this spindle works in 
two sockets, and has a tapering squared 
end to receive a key, by which it may be 
turned ; and it may be further observed, 
that as the parts of the clutching appa- 
ratus, which are in contact with this 
8pindle,donot move exactly in a straight 
line, it will be necessary to have the 
screwed holes, in these parts, some- 
what larger than the screwed part of 
the spindle, in order that, when these 
parts are put iu motion, neither the spin- 
dle nor they should be strained. 

The parts of the wheel having now 
been described, it will be proper to show 
the action of the combination, when the 
paddles are required to be removed 
nearer to the periphery of the wheel than 
they are in figs. 1 and 2. The wheel 
being at rest, it will be necessary that a 
key be applied to the tapering end of 
the spindle of the clutching apparatus, 
and this spindle turned until the crown- 
wheel is firmly grasped by the clutching 
irons; when this has been done, the 
wheel must be set in motion by the en- 
gine in the direction of the arrow against 
fig. 1, upon which, as the paddle-wheel 
carries with it the small -toothed wheel i, 
of fig. 1, and as this wheel i cannot 
move round with the paddle-wheel with 
its teeth locked in the crown-wheel 
which is at rest, without also turning on 
its centre ; and as this wheel i cannot 
turn round on its own centre without 
also turning round the reel j in fig. 2, it 
follows that the position of the reel upon 
the paddle-wheel shaft, will always be 
changing, while the wheel i is in motion 
on its own centre. The reel being thus 
in motion, will, by taking into all the 
pinion nuts, turn such of these nuts as 
are on one side in one direction, and 
such as are on the other side in a con- 
trary direction ; the effect of which mo- 
tion of the nuts, upon the screwed ends 
of the rods d, will be, that parts of these 
rods will be continually emerging from 
within the nuts, and, as the nuts are pre- 
vented from moving towards the centre 
of the paddle-wheel, the screwed ends of 
the rods d, and with these, the other 
parts of the rods and the paddles fasten- 
ed to them, will move towards the peri- 
phery of the wheel ; and these parts may 


so move until the paddles come in con- 
tact with the exterior ring of the wheel. 
To move the paddles nearer the centre 
of the wheel, it will only be necessary to 
reverse the direction of the motion of 
the wheel, and continue it until the pad- 
dles touch that ring of the wheel which 
is next to the external one, at which 
time it will be found, that the screwed 
ends of the rods d , will be. within the 
pinion nuts and the blocks g, having 
their inner extremities in contact with 
the paddle-wheel shaft. 

By the manner of moving the paddles 
which has just been described, it would 
seem requisite that a vessel should be 
stopped in order to have the places of 
the paddles upon its wheels changed, 
but this is not necessary, though, in 
practice, ifr may generally be found ad- 
visable ; for, supposing fig. 1 to repre- 
sent part of a larboard wheel, and the 
vessel with which it might be imagined 
to be connected to be in motion on its 
voyage, it will be perceived, upon con- 
sideration, that, if it were desired to 
place the paddles nearer the periphery 
of the wheel, the only operation which 
would be necessary to be performed 
would be to bring the clutch into ope- 
ration ; the motion of the engine would 
do all the rest: it would not even be 
necessary to firmly grasp the crown 
wheel, but only to prevent it from re- 
volving as fast as the paddle-wheel, be- 
cause a difference in speed between the 
crown-wheel and the paddle-wheel would 
effect, only more slowly, all that could 
be attained by totally arresting the pro- 
gress of the crown-wheel, while the 
paddle-wheel was in motion. By what 
nas been stated, it will appear, that, until 
the clutching apparatus is brought into 
action, the paadles, and the nuts, and 
the reel, and the wheel i, and the crown- 
wheel k, all revolve as the paddle-wheel 
revolves — in fact, that there is not the 
slightest action between any of the parts 
of which the paddle-wheel is composed : 
but, when the clutch is brought into 
operation, then only, is there any motion 
among the parts of the paddle-wheel. 
When the paddles are desired to he 
pressed more towards the periphery of 
the wheel, all that would be necessary 
to effect such a purpose, would be to 
bring into slight contact the wheel k and 
the clutching irons, and to keep this 
contact until the paddles arrived at the 
position desired. 
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From figs. 1 and 2, it appears that the 
paddles would not be reefed, but only 
moved from their places; but, by the 
same means that the whole of a paddle 
is moved, a part of one could also be 
moved; and, if a moveable part of a 
paddle were brought under cover of an- 
other fixed part, 6uch a paddle would 
really be reefed. It follows, therefore, 
that the modification shown in figs. 1 and 
2, in order to allow of its paddles being 
reefed, only requires to have perma- 
nently fixed paddles, and small move- 
able ones pushed out beyond the fixed 
ones; and then, upon moving the smaller 
ones under cover of the fixed ones, the 
paddles of the wheel would in reality be 
reefed. 

Besides the advantages resulting from 
a proper apportionment of the surface of 
paddle board to the power of the en- 
gines, by partly withdrawing the paddles 
from the water and by reefing them, af- 
forded by the employment of such a 
wheel as th:»t which has now been de- 
scribed, there are others, arising from the 
power of differently tasking the two 
wheels of a vessel. In many situations 
the desired course of a vessel can only 
he maintained by means of a wasteful 
application of the rudder, or by an in- 
convenient use of sails. In cases of 
towing vessels lashed to the sides of the 
towed ships, it must be evident, that, 
the load being all on one side, if the 
wheels propel equally, the towed vessel 
and its tower could only be made to 
keep their proper course by a free use of 
the rudder; under which circumstances, 
it is plain, that power is consuming only 
to be destroyed by the action of the 
rudder. By the employment of wheels, 
such as that under consideration, any 
continued inequality in the load upon 
each wheel might be obviated at once, 
by pressing outwards or drawing in- 
wards the paddles of each wheel until 
the power of each was properly propor- 
tioned to the load upon it. Other rea- 
sons there are than those already stated 
why this wheel is advantageous, in af- 
fording the power of properly immersing 
the paddles of a wheel ; but into a state- 
ment of these it would not be advisable 
now to enter. 

The diagrams accompanying this de- 
scription show a wheel which admits of 
its diameter being diminished in the pro- 
portion of 1 1 to 9, an extent which will 


probably be as large as any that will 
generally be necessary. The means of 
putting the paddles in motion from or 
towards the centre of the wheel may be 
much simplified by furnishing the wheel 
t, of fig. 1 , with a square tapering end, 
and applying manual force to turn a key 
fitted upon such an end ; but, by this 
means, it will always be necessary to 
stop the progress of the vessel, and the 
paddles cannot be moved from their 
places by the power of the engines, 
though, on the other hand, it is true that 
the clutching apparatus will not be ne- 
cessary. 

It may be objected, at first sight, to 
this wheel that the wear of it must be 
great, hut, it should be observed, that 
the apparatus for moving the paddles, 
which would be entirely inadmissible if 
required to be continually used, is of 
such a nature, that though it should be 
at least daily used, yet would not be re- 
quired to be in action more than a minute 
in each day, and the extent to which the 
paddles would be required to be moved 
during a voyage to New York would 
only be 2-Ilths of the whole diameter of 
the wheel ; and before a vessel started on 
its return voyage they would require to 
be removed to the same extent. Thus, 
it will be seen, that as far as wear from 
friction is concerned, any objection on 
that account is idle ; but, there is a wear 
from the corrosive action of the sea 
water, which is more destructive than 
that from friction ; and yet the portion of 
the surface of the iron necessarily ex- 
posed to this action in ihis wheel, as now 
drawn, is so small as to reduce this wear 
to almost nothing, and even any corro- 
sive action may by various contrivances 
be actually entirely prevented. It will 
be seen that no rubbing surfaces are ex- 
posed to the action of the sea water, 
except the interior parts of the bolts and 
the portions of the arms of the wheel 
upon which these slide, the other rubbing 
surfaces are only exposed to the action 
of the spray, which cannot be materially 
destructive ; besides, it should be recol- 
lected that every ship has a rudder, 
parts of the iron-work of which must ne- 
cessarily rub each other and become ex- 
posed to the most destructive action of 
the sea water, and yet this action does 
not appear, from complaints made of it, 
to be of much consequence. 

Carefully considering what has been 
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before stated, and the ideas thereby in- 
duced, it must be admitted, unless the 
loss by improper immersion of the pad- 
dles be chimerical, (an idea which an at- 
tentive examination of the subject must 
at once dissipate,) that a combination af- 
fording a ready means of obviating that 
loss is a desideratum not lightly to be 
disregarded. Bearing in mind that the 
wheel which has been described does 
afford such a means, and that without 
any deduction on the score of strength, 
(for it can be made equally strong with 
the common paddle wheel, and, also, 
that everv common paddle wheel can be 
converted into one like it,) it seems but 
fair to conclude that this combination is 
worthy of such a trial as would effectu- 
ally determine whether there exist such 
practical objections to its employment 
as will outweigh the advantages which 
are derivable from it: particularly, as 
every wheel, having a similar object in 
view with this modification, must, in the 
very nature of things, be more or less 
subject to the objections which may be 
urged against this one ; and as, also, un- 
less these objections are, to a certain 
extent, overlooked, it would appear 
likely that any prospect of avoiding the 
waste of power which has been mentioned, 
must be shutout by the almost necessarily 
continued existence of such objections. 

Z. 

PHENOMENA PRODUCED BY WATER 
UPON HIGHLY HEATED METALS — 
THEORY OF THE GENERATION OF 
8TEAM — CAU8ES OF THE EXPLOSION 
OF THE “ VICTORIA” BOILERS. 

Sir, — I have read with much interest 
and pleasure in the 703rd number of 
your valuable journal, the article under 
the head of ” Phenomena produced by 
water unon highly heated metals,” fur- 
nished by Mr. C. Tomlinson; another 
article in your 799th number under the 
head of “ Dr. SchafhaeutPs experiments 
on the conversion of water into steam ; ” 
and another in your 802nd number 
under the head of “ On the generation 
of steam — Dr. SchafhaeutPs experi- 
ments,” and request the favour of an in- 
sertion of a few observations thereon, in 
your miscellany, as a supplementary 
article to my former communication in- 
serted in your 795th number, under the 
head of “ On the causes of steam-boiler 
explosions.” 


Those communications furnish the de- 
tails of several experiments, conducted 
with a view to the discovery of the cause 
of drops of water being repelled from 
the surface of highly heated metals, the 
rotatory motion to which they are sub- 
ject, and the much greater period of 
their dissipation by evaporation, than 
such as come in close contact with metal 
of a lower temperature ; but as the 
several experimentalists furnish opinions 
only as to the cause, and as there is 
some discrepancy in their conclusions, it 
must be evident that after all, we are but 
furnished with the practical facts, and 
that we have yet to obtain an indubitable 
proof of the cause. 

Without attempting a trespass on the 
patience of your readers, or my own 
time, by a review of those articles, or 
presuming to endeavour to disprove the 
correctness of the theories advanced, I 
will, with your permission, venture to 
furnish a theory for the cause, differing 
in some material points from the rest, 
and leave your readers to judge of the 
probabilities of either. 

In the communication furnished by 
me in your 795th number, under the 
head of “ Heat,” the prominent feature 
of the theory endeavoured to .be incul- 
cated relative thereto, is, that heat is a 
fluid composed of spherical, impondar- 
able, and indestructible atoms, of leu 
magnitude than the ponderable atoms 
which euter into the composition of all 
material bodies in conjunction with the 
imponderable; and that heat is subject to 
two laws — equal diffusion as the primary 
— and recession from the centre of the 
earth, or gravity toward the centre of the 
sun, as the secondary. The secondaiy 
feature of the theory is, that metallic 
and other bodies, are composed of sphe- 
rical, ponderable, and imponderable 
atoms, and consequently that the struc- 
ture of composition, must furnish inter- 
stices resulting from the close contact of 
those spherical atoms in solid bodies, 
and that the ponderable atoms being of 
greater magnitude than the imponderable, 
and the difference in magnitude being 
sufficiently great to cause the interstices 
presented by their union to be greater 
than the imponderable atoms, the latter 
are able to permeate, or pass through 
those interstices without separating the 
ponderable atoms from each other $ and 
that, consequently, in the generation of 
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steam, the atoms of heat evolved in the 
combustion of fuel, are subject to transit 
through the interstices presented by the 
structure of composition of the vessel, 
to the lower surface of the water con* 
tained in that vessel, as induced by the 
law of equal diffusion ; and that having 
entered into the water, its passage from 
the lower to the upper surface is induced 
by the law of recession. 

The third feature of that theory is, 
that the transition of heat from one body 
to another, is with a celerity proportion- 
ate to the difference in the temperature 
of the imparting body and the receptive. 

It is the principles of this theory then, 
which I call to aid in furnishing an ex- 
planation of the cause of the non-con- 
tact of the drop or mass of water with 
kighly-heated metal, and the rotatory 
motion it assumes, as pointed out by 
your correspondents. 

It appears, by their representations, 
that to produce such an effect, the ves- 
sel must acquire a temperature far ex- 
ceeding the temperature of ebullition of 
the several liquids experimented upon, 
and that the lower the temperature of 
ebullition of the fluid, the greater is the 
effect of recession and rotation. 

This declaration appears to me to be 
confirmatory of the correctness of the 
third feature of my theory, proving that 
the greater the difference between the 
attainable amount of temperature of each 
fluid, the greater is the difference in the 
Celerity of transition of heat from the 
vessel to the several fluids, the rapidity 
of transition being greatest to the fluid 
pf the lowest temperature of ebullition, 
and consequently that the recession and 
rotation of water must exceed that of 
mercury, &c. 

The following extract from the com- 
munication of Mr. Tomlinson, taken 
from page 308 of your 703 Number, will 
serve to describe the general results of 
the experiments tried, to suit my pur- 
pose of explanation : — 

“ From a dropping tube I filled the cru- 
cible with water about one-fourth, drop by 
drop. The water fell in with scarcely any 
audible sound ; the drops collected into one 
large button, which was very convex, and 
resembled mercury in form ; it moved with 
great rapidity, with the results before no- 
ticed (recession from the surface of the 
Vessel, and rapid rotation). Its specific 
gravity must have been small, for minute 
portions of charcoal which fell in, generally 


sunk through the water to the bottom of 
the vessel. The water remained in this 
state seven minutes, during which tigje it 
gradua ly decreased in hulk until the whole 
was gone. Several times, when a fragment 
of charcoal did not sink, it partook of the 
motion of the water, and described an equi- 
lateral triangle within the globule, touching 
its sides three times during one revolution. 
When the crucible was removed from the 
furnace, and allowed to cool, a burst of va- 
pour ensued in about one minute and a 
quarter from the time of its removal, and 
more than one- fourth of the water was dis- 
sipated. This occasioned so great a loss of 
heat, that in a very few minutes the cru- 
cible and the remaining water could be 
handled.” 

From the details of this experiment 
we learn that the platinum crucible was 
intensely heated, and that water was 
inserted, drop by drop, to the amount of 
one-fourth of its content; that such 
drops amalgamated, and together formed 
a spherical mass, and that without touch-* 
ing the bottom or sides of the crucible, 
it revolved with rapidity. 

The phenomena of this experiment 
then consists in the water not falling to 
the bottom of the vessel in obedience to 
the law of gravity, or not remaining 
motionless (as a mass) at the bottom of 
the vessel, and being subject to a most 
rapid evaporation. 

The cause of an effect so contrary to 
what might be expected from the natural 
deductions of usually received theories 
relative to the action and transmission 
of heat (and the correctness of whieh 
theories appear to me to invest the re- 
sults with the dignified name of pheno- 
mena), I think may be traced to the 
circumstance of the water possessing 
but little heat, being placed by dropping 
into the interior space of the vessel con- 
taining much heat, both as relates to its 
atmospheric contents and the amount 
present in its metallic substance. 

The transmission of beat from the 
major to the minor possessing body, oc- 
curring by the law of equal diffusion to 
which heat is subject, with a celerity 
proportionate to the difference in the 
amount of their respective possession, 
the very great difference therefore be- 
tween the temperature of the crucible 
and its serial contents, and the water in- 
serted, will necessarily cause a rapid rush, 
top an extensive amount, of heat from 
the bottom and the sides of ths crucible 
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to the body of falling water; and the 
transition of heat from the bottom of 
the crucible to the water, as induced 
both by the law of equal diffusion and 
recession, being of greater force than 
the power of gravity to which the water 
is subject, its contact with the bottom 
of the crucible is prevented so long as 
the difference in temperature is kept up 
to an amount sufficient to cause a tran- 
sition of heat from the bottom of the 
crucible to the water, of greater force 
than the power of gravity, which would 
otherwise impel the water to the bottom 
of the crucible. 

An illustration of this effect is well 
exemplified by a child’s pastime, when 
engaged in causing a currant berry, with 
a pin through its centre, to dance round 
the orifice of a piece of tobacco pipe, 
which he effects by a continuous and 
unintermitting ejection of air from his 
lungs through the pipe, upon the sur- 
face of the berry. 

To account for the rotatory motion of 
the water, I should ascribe it either to 
the insertion of the water, by dropping 
into the crucible, not being accurately 
centrical ; or if so, that it may be subse- 
quently forced from the centre by the 
irregular radiation of heat from the bot- 
tom of the crucible ; when in such case 
the radiation of heat from the side of 
the crucible to which the water was the 
nearest situated, as induced by the law 
of equal diffusion, would necessarily im- 
pel it towards the opposite side, when 
the radiation of heat from the latter 
side, would impel it back to the former, 
and under such alternate impulsion the 
water would necessarily assume a rota- 
tory motion. 

Having thus endeavoured to account 
for the suspension of the water at a dis- 
tance from the bottom of the crucible, 
and the cause of its rotation, I will next 
endeavour to explain what appears to 
me to be the cause of the slow evapo- 
ration of the water. 

The generation of steam consists in 
causing the imponderable atoms of heat 
to combine with the ponderable atoms 
of water, and the imponderable and 
ponderable atoms thus united being of 
less specific gravity than an equal num- 
ber of atoms of which the atmosphere 
is composed, those which may be termed 
the aqueous atoms evolute from their 
associate atoms, and ascend among those 


aud their ascension is induced by the 
law of recession to which heat is sub^ 
ject, although they, as ponderable atoms, 
are subject to the law of gravity, be- 
cause they are in combination with im- 
ponderable atoms, subject to the law 
of recession, the balance of power being 
in favour of the latter, resulting from 
their majority in number. 

By the usual mode of generating 
steam, the water is in close contact with 
the material of which the containing 
vessel is composed. Heat is impelled 
through the material composing the 
bottom of the vessel, both by the law 
of equal diffusion and of recession. 
From the material of the vessel it is 
transmitted to the lower surface of the 
water, and promptly ascends through 
the body to its upper surface. 

Heat is also implied to the material 
composing the sides of the vessel by 
the law of equal diffusion only, and 
from such material it is transmitted to 
the water within the vessel, through the 
body of which it quickly ascends, as 
impelled by the law of recession. 

Heat being accumulated at the upper 
surface of the water to a sufficient amount 
to combine with the ponderable atoms 
of water, so as to create a conjunction of 
atoms of less specific gravity than an 
equal number of atoms composing the 
superincumbent atmosphere, a transi- 
tion of such heat, and the ponderable 
atoms of water, constituting together a 
fluid called steam, evolates from the 
surface of the water in the vessel, and by 
a continuation of the transmission of 
heat, the generation of steam, or the 
evaporation of the water is continued 
to oe effected. 

In the customary prudential mode of 
generating steam, the neat is not attempt- 
ed to be transmitted to the water faster 
than it is capable of receiving it ; and 
its receptive capabilities, after it has at- 
tained to the temperature of ebullition 
are proportionable to the amount of ab- 
straction of heat from its upper surface, 
in the generation of steam ; and the capa- 
bilities of generating steam are proportion- 
ate to the rapid abstraction of the amount 
previously generated, to the extent of the 
upper surface of the water in the vessel, 
and to the amount and rapidity of the 
transmission of heat to its upper surface. 
But if the transmission of heat to the 


Digitized by v^.ooQLe 



PHENOMENA PRODUCED BT WATER ON HIOHLT HEATED METALS. 893 


lower surface or bottom of the vessel or 
its sides, is greater and more rapid than 
the receptive capabilities of the water, 
and to an amount exercising a greater 
force than the power of gravity to which 
the water within the vessel is subject, 
then will the water be repelled from the 
bottom and sides of the vessel, and an 
accumulation of heat in the material of 
the vessel instead of at the upper surface 
of the water will occur, and thus would 
be established a relative position of the 
water to the vessel, as the suspended 
water was to the crucible, with this dif- 
ference in the causation of the suspen- 
sion, that in the case of the crucible, the 
impartation to its material was previous 
to the insertion of the water, whereas to 
the vessel it was subsequent. 

Having endeavoured to point out the 
customary mode of prudentially gene- 
rating steam, and to 8how the analogy 
between an intensely heated crucible 
previous to the insertion of water, and a 
vessel or steam-boiler intensely beated 
after the insertion of water and the ana- 
logous results, let us now come to close 
quarters with the subject of the cause of 
the slow evaporation of the mass of water 
in the crucible referred to. 

The position of the water in such cru- 
cible we find to be a state of suspension 
in a highly heated atmosphere, repelled 
from its bottom and sides, by a rapid 
current of heat, induced by the law of 
equal diffusion; such heat impinging 
upon the external surface of the water 
instead of passing through its bulk, re- 
ceding from the chacing heat, the im- 
pelling force being superior to the gravity 
of the floating and the flying mass ; and 
the circumambient atmosphere, of such 
extreme rarity and small specific gravity, 
as to prevent the generation of steam to 
a great amount, because of the diminish- 
ed receptive capacity of the atmosphere, 
and from the extraordinary impartation 
of heat thereto from the intensely heated 
crucible ; and herein do we find, I con- 
ceive, the several causes of the slow eva- 
poration of the revolving mass of water. 

I will next endeavour to investigate 
the probable cause of the sudden burst 
of vapour from the mass of water in a 
short period after the removal of the 
crucible from the furnace, and the con- 
sequent rapid diminution of the bulk of 
the water. 

As soon as the crucible was removed 


the impartation of heat thereto ceased,' 
the rarefied air which it contained as-l 
cended and was replaced by air of less 
temperature, which, in its turn, being 
rarefied by an abstraction of heat from 
the crucible, ascended also and gave 
place to another supply of air, and 60 
on continually ; while at the same time 
an abstraction of heat from the external 
surface of the crucible was continually 
occurring effected by the same medium, 
and the water to a small amount parti- 
cipated in effecting the abstraction of 
heat from the crucible. This conjoint 
action continuing until the temperature 
of the crucible was diminished, when 
the force of the radiation of heat from 
the crucible to the water was no 
longer superior to the force of gravity of 
the water, the latter fell to the bottom of 
the former, and was thus placed in a 
position the most favourable for the gene- 
ration of vapour, and the air in the cru- 
cible being then of a much lower tem- 
perature, its effective capacity for heat 
or vapour was much increased; and 
consequently the generative and recep- 
tive power being both increased, the 
production of the effect followedasamatter 
of course; and so large an amount of heat 
being abstracted from the crucible by 
these several meaus, a reduction of its 
temperature to a state of handling soon 
occurred. 

Before I proceed to an endeavour to 
accomplish the ultimate object of this 
communication, I will call the attention 
of your readers to one most important 
feature in the details of the crucible ex- 
periment, — that the water inserted was 
to an amount of about one-fourth of its 
content. And although the motive for 
not inserting more is not stated, yet, I 
think it may be fairly inferred, that it 
was from an apprehension that a greater 
amount of water would not have been 
productive of the required effect. And 
why not ? Because its specific gravity 
would have exceeded the repelling force 
of the current of heat proceeding from 
the crucible. 

And what an important lesson do we 
learn from this experiment! We find 
that a vessel intensely heated will cause 
a repulsion of water from its surface, to 
an amount equal to a fourth part of its 
content. 

'The ultimate purpose of this letter is 
to point out the great similarity in the 


Digitized by v^.ooQle 



#94 PHENOMENA BBODUCBD BY WAT BE OK HJOHLY HEATED METALS. 


results of this crucible experiment, and 
the several circumstances connected with 
the bursting of the steam boiler of the 
Victoria , as furnished by the evidence 
contained in the report of inquest in the 
785th Number of your Journal, and to 
deduce therefrom the probable cause of 
the explosion. And in order the better 
to accomplish this endeavour, I will place 
before your readers the leading features 
of that evidence, as follows : — that a di- 
minution of the draught of the furnace 
was experienced, supposed to have been 
effected by an alteration of the fire 
bars, and considerable difficulty was 
found in generating the necessary quan- 
tity of steam ; and that in order to ob- 
viate such difficulty, the fires were urged 
to an unusual point of intensity: that 
the vessel ran foul of a collier, and a 
considerable concussion was the result : 
that the explosion occurred from three 
to five minutes after the collision : that 
immediately after the explosion, the 
boiler which burst, and the adjacent 
boilers, were found to be red hot : that 
immediately after the collision the feed- 
cocks were shut: that the river water 
fermented more than the sea water : that 
the water in the boilers always appeared 
to be in a state of ferment : that a con- 
stant bodily fear was entertained : that 
the boiler-flue collapsed, and its rupture 
ensued : that the thickness of the plates 
of the boiler were a quarter of an-inch, 
instead of half an-inch, as usual : that 
the smallest space for the water between 
the flue or furnace cylinder, and the 
boiler cylinder, was but two and a-half 
inches, or two inches, and three inches 
in the largest : that the fire-place of the 
boiler was very large, and the water- 
space not proportionate to it. 

Having furnished the material part of 
the evidence adduced, 1 will next endea- 
vour to point out that which appears to 
me to be the several causes of the col- 
lapsion and rupture of the boiler-flue, 
and the intimate connexion between those 
causes and the resulting effects, with 
such as have been detailed relative to 
the crucible experiment. 

Although the length of the furnace, 
from the door to the bridge, is not given, 
yet, from the longitudinal section fur- 
nished (fig. 1 in your work) it appears to 
be about a fourth of the length of the 
boiler, and with a properly regulated 
draught, the beet emitted from the burn- 


ing fuel would be subject to perpendi- 
cular ascension, as induced by the law 
of recession, and if the receptive capacity 
of the metallic plates immediately above 
the fuel, was equal to the quantity of 
heat evolved in combustion, a transmis- 
sion of such heat from the plates to the 
water in contact would occur, and the 
diffusion of such heat throughout the 
whole mass of water in the boiler, would 
be effected by the law of equal diffusion, 
subsequent to its transition to the water 
situated immediately over the furnace; 
but if the receptive capacity of such 
plates was not equal to the amount of 
heat evolved, then would the surplus 
quantity of heat above the receptive oa* 
pacity of those plates, be carried forward 
beyond the bridge, and in its progress 
be transmitted through the more distant 
plates ; and by such a proportionate 
length of the furnace to the boiler, the 
impartation of the greatest portion of 
heat evolved, to the water in the boiler, 
is economically effected, and the genera- 
tion of steam more rapidly accomplished. 
But it appears, that in this ill-fated 
voyage, the draught was insufficient, 
and, consequently, the passage of air be- 
tweeen the furnace-bars was not suffici- 
ently rapid ; therefore the combustion of 
the fuel was languid, the heat evolved 
insufficient, its progress beyond the 
bridge too tardy, its transmission to the 
water inefficient, and the production of 
steam of too small an amount. To fur- 
nish a remedy for this evil, it appears 
that the engineers and stoker endea- 
voured to cause, by personal exertions, 
that combustion which would have been 
more properly performed by a sufficient 
and well-regulated draught, and the re- 
sult of their exertions caused more than 
a fair proportion of the heat evolved to 
be received by those plates immediately 
above the furnace, causing them eventu- 
ally to become red hot without the genera- 
tion of steam to an amount projtortion- 
ate to the quantity of heat evolved for 
the purpose ; and herein do we find, I 
conceive, a resemblance of that part of 
the furnace-flue thus improperly heated, 
to the intensely heated crucible. 

Finding that with all their exertions 
to urge the fire on to an intense degree, 
they could not raise a sufficient amount 
of steam, they tried the effect of a dimi- 
nution of water, whereby its amount in 
the boilers was reduced below eueh a 
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gravity as was equivalent to the force 
of the radiating heat from the surface of 
the furnace-ilue; and consequently its 
repulsion from such surface, and the re- 
sulting motion, (termed fermenting by 
one witness, and unusual ebullition by 
another) ensued. And herein will again 
appear a similarity between the effect 
produced by the red hot boiler on the 
water contained, and the intensely heat- 
ed crucible upon the water which had 
been inserted to about one-fourth of its 
content. 

I now come to that which appears to 
me to haye been the immediate cause of 
the bursting of the boiler, the collision 
of the vessel with the collier, the con- 
cussion, the consequent addition of mo- 
mentum to the gravity of the water, its 
resulting contact with the highly-heated 
metal, the generation thereby of a sud- 
den and immoderate amount of steam, 
and the extraordinary pressure upon ibe 
metal, injudiciously weakened by exces- 
sive heat, and which metal was never 
sufficiently thick to incur such fearful 
liabilities. 

Should the addition of momentum 
resulting from the concussion to the 
gravity of the water, not have been suf- 
ficient to cause an impact of the water 
to the metallic surface, yet may we, I 
think, furnish an additional, and of it- 
self a sufficient cause, in the partial di- 
minution of the temperature of the boil- 
ers, resulting from the measures adopted 
by the engineers, &c., to check the 
speed of the vessel, causing the water to 
fall into contact with the surface of the 
boiler, as induced by its own gravity, 
becoming superior to the force of the 
radiation of heat from the metallic sur- 
face, the latter force being diminished by 
a reduction of temperature ; and, in such 
case, we again find a similarity in the 
sudden and extraordinary generation of 
8 team, causing the boiler to burst, and 
the sudden burst of vapour on the re- 
moval of the crucible a minute and a- 
quarter from the furnace. 

Before 1 close this letter, I beg to be 
allowed a few remarks on the dangerous 
tendency of what 1 should term a too 
great refinement in the spirit of economy. 

From an examination of the engrav- 
ings, and a perusal of the description of 
the boilers of the Victoria , as furnished 
in your Journal, and an attentive consi- 
deration of the evidence adduced, I think 


that everv reflective mind must be con- 
vinced, that in their principles of con- 
struction, economy, to the verge of rash- 
ness, appears to have been too much 
studied, and it is much to be regretted, 
that such a spirit should exist to tarnish 
one of the brightest discoveries of the 
age, by the immolation of human life 
upou its shrine. 

Apologizing, Sir, to yourself, and the 
readers of your valuable pages, for the 
great length of this letter, 

I am, your obedient servant, 

G. A. Wign»y. 

Brighton, Feb. 15th, 1839. 


ON LOCOMOTION ON COMMON *0498* 

ABTICLB II. — REASONS OP PAST 
FAILURES. 

The failure of most of the attempts to 
obtain locomotion by steam power on 
common roads, 1 should say, are mainly 
attributable to the way in which the 
projectors have attempted to combine 
the mechanical power with the carriage 
wheels, with a view of converting the 
power of the engine into a rectilinear 
motion of the carriage. This has gene- 
rally been attempted, at least in all 
those public exhibitions which have 
borne any thing like the appearance of 
locomotion, by a crank on the axle of 
the driving wheels ; the attempt being 
directed to make the wheels go round, 
and, in consequence of the wheels 
going round, to make the carriage go 
forward, these two motions having been 
observed to be concurrent in all draught 
carriages. But in so doing they are 
clearly inverting the order of nature, or 
rather of art, which has existed from 
the time that wheels were first invented. 
Hitherto the cause of a carriage going 
forward has been the muscular power of 
man or horse applied, so as to draw or 
push it ; and the rotary motion of the 
wheels has been the consequence of such 
progressive motion of the carriage,— 
the wheels go round because the carriage 
goes forward^ But in the application of 
power here contemplated, this order is 
inverted ; the progressive motion of the 
carriage is the consequence of the rota- 
tory motion of the wheels, effected by 
the action of the engine on the axle to 
which they are attached. The carriage 
goes forward because the wheels g# 
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round, thus clearly seeking the object in 
the reverse wav to that in which we 
have hitherto been accustomed to ob- 
tain it ; making that which is the cause 
in one instance, the consequence in the 
other, and seeking the same effect from 
a directly contrary application of means. 
One of the principal reasons which have 
induced the parties to seek locomotion 
in this way, appears to have been the 
successful application of it in the case 
of railways; and the attempt has been 
made without taking into due considera- 
tion the differences which exist between 
common roads and rail roads ; which, 
on examination, will prove so many, so 
various, and so great, as almost to pre- 
clude the possibility of similar results 
arising from similar application of means. 
Amongst the peculiar properties of the 
rail road, the principal ones are smooth- 
ness, hardness, and a near approach to 
a level, or limited variation from it ; all 
which properties are essential for the 
production of progressive motion from 
the rotatory motion of the driving 
wheels Not one of these properties 
exist in the common roads in any thing 
like a sufficient degree to warrant us in 
the expectation of success through the 
same means. The common roads, from 
their very nature, and the materials 
they are made of, must be in their 
best state, rough and uneven ; and the 
constant repairs they are liable to, and 
which are indispensable, render them 
more so : and though Me Adam has 
done much for their improvement by 
cutting away hills and filling up vallies, 
he has not reduced their slopes to any 
thing like the gradients in a railway, by 
confining their deviations from a level to 
a certain standard, in no case to be ex- 
ceeded ; nor by converting their undu- 
lations of surface and tortuous courses 
to any thing like the straight lines, the 
graduated rises and falls, and extended 
regular sweeps of the rail road. 

But the greatest difficulty we have to 
contend with is this, when progressive 
motion is to be derived from the cir- 
cular motion of the wheels, it is neces- 
sary we should have a firm, continuous, 
biting hold of the wheels upon the 
ground, that the friction between the 
two surfaces, the wheel and the ground, 
should be constant and unbroken, and 
sufficiently strong to throw the power 
of the engine into progressive motion. 


instead of suffering it to run to waste 
by acting against the air, or by allowing 
the wheels to go round without the car- 
riage advancing. This is the peculiar 
property of the rail road ; the surfaces 
of the rails and wheels are made suffi- 
ciently smooth as to be in continual con- 
tact with each other ; and, at the same 
time, the slight oxidation on the surface 
of the rails furnishes the wheels with a 
sufficient hold to prevent their slipping 
round without advancing; but which 
would even then be frequently the case 
were the gradients not confined to such 
a limit as to prevent its occurrence. 
Now neither of these properties exist in 
the common roads ; there may be oc- 
casionally patches of ground to answer 
the purpose, but, in the long run, 
continual obstacles from hills and rough 
road 8 would bring us to a stand still. 

Whoever has noticed the motion of 
a carriage wheel on common roads, at 
a velocity anything beyond a walking 
pace, must have perceived that its pro- 
gressive motion consists of a series qf 
jumps from one obstacle to another; 
this is distinctly visible in the progress 
of a hackney coach or break, through 
the streets of London, where the leaps 
of the wheels over the paving stones, 
for a foot or eighteen inches at a time, 
may be clearly perceived; the wheel, 
instead of being in continual contact 
with the ground, is for one-half its time 
suspended in the air, the instant it 
reaches the ground, another stone or 
pebble throws it off again; thus con- 
stituting what is understood by the rat- 
tle of the wheels, and which is neither 
more nor less than the wheels encoun- 
tering with, surmounting, and leaping 
from the summits of the innumerable 
and minute obstacles which every where 
present themselves on common roads. 
It is evident here, that one of the prin- 
cipal requisites of the driving-wheel is 
wanting ; there is not that continuous, 
biting contact between the wheels and 
the ground which is indispensable to 
give the wheels a proper and firm lever- 
age. In all the successive springs of 
the wheel from the ground, the power 
of the engine is exerted against the air 
only, and serves but to make the wheels 
go round without at all tending to ad- 
vance the carriage ; and as these springs 
and jumps are incessant during the pro- 
gress of the carriage, and cannot by any 
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possibility be avoided, it follows that 
any application of mechanical force, 
where this indispensable contact cannot 
be effected, must be altogether inefficient 
and misdirected. 

But, were it possible to get over this 
objection, or could the roads be made 
so smooth, or the driving wheels so large, 
as to afford sufficient contact, we should 
still have to contend against another, of 
equally serious consequence. In the 
railroad the variations from the level are 
tied town to a certain extent, the rises 
and falls are limited, and long tracts of 
level country are often made unlevel, in 
order to approach some distant obstacle 
at a graduated inclination - this rise 
and fall in the London and Birmingham 
Railway is restricted to 16 feet in a mile, 
or 1 foot in 330, and even at this slight 
inclination the power of the engine is 
said to lose one half its efficiency, and it 
is an ascertained fact, that was the in- 
clination much greater, the gravity of 
the engine and train would overcome the 
contact between the wheels and the rails, 
and progressive motion would cease ; the 
power of the engine having no other ef- 
fect than that of grinding the two sur- 
faces together, without advancing, — 
hence the necessity of having stationary 
engines to draw tne train up an inclina- 
tion, when it is found necessary to ex- 
ceed the limited departure from the le- 
vel, and to which the locomotive engine 
is, confessedly, incompetent. 

What then would be the case with the 
numerous hills which present themselves 
all over England, and which so indefini- 
tely exceed in steepness any of the gra- 
dients allowed on a railway. What 
would be the case when we should have 
to encounter a patch of new made, or 
new mended road ; with nothing but the 
loose gravel or stones for the driving- 
wheels to act against — and what would 
be the case when these two difficulties 
presented themselves in a combined form, 
which they occasionally must do, — viz., 
in a newly repaired hill? To propose 
stationary engines in all these points of 
difficulty would be absurd, because, so 
far as rough roads are concerned, they 
would have continually to alter their 
position, as what was rough road yes- 
terday, would be smooth to-morrow, and 
vice versa . — there appears to be but one 
way, and that liable to many objections, 
which is, by providing a facility in the 
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engine of detaching the power from the 
driving wheels, and applying it to an 
axis or capstan capable of winding up a 
rope or hawser carried out a-head, and 
fixed to a tree or some object in advance 
of the difficulty to be got over, and by 
these means to drag the carriage for- 
ward till it again becomes situated on 
passable ground, when the power might 
again be directed to its original channel, 
that of the driving wheels. 

It must be evident from these obser- 
vations that all attempts to procure lo- 
comotion on the common roads, by the 
-same means, on the same principles, 
and through the same adaptation of 
machinery as it is obtained from on the 
railways, must be altogether futile while 
such a vast difference exists between 
the roads in question, in all the essen- 
tials requisite to its production ; and 
that, to be obtained effectually, it must 
be sought for in a quite different way : 
the application of the power must be di- 
rected through a new channel, and the 
continued and firm contact between the 
power and resistance, which is a sine qua 
non in the case, must be sought for in 
another direction, and by other mechan- 
ism than has, as yet, been resorted to 
for the purpose. 

G.S. 


IMPROVED BREAK-JOINT FOR PORT- 
ABLE FIRE-ESCAPE LADDER8. 

Sir, — While describing the French 
portable fire-ladders, at page 250 of your 
present volume, I observed that, “ the 
Parisians might with great advantage 
adopt the pair of small wheels on the top 
ladaer, ana also the escape-belt for low- 
ering females, or infirm persons, &c., 
which are now considered an indispens- 
able appendage to this elegant and con- 
venient form of ladder.” There is one 
other simple contrivance, that would be 
found exceedingly useful if generally 
adopted. I allude to the “ break-joint,” 
of which a sketch accompanies this com- 
munication. I have had a little appara- 
tus of this kind in constant use for some 
time, and derive great convenience from 
its employment. It is an improvement 
upon the original suggestion of Mr. 
John Gregory, a description of which 
appeared in your 27th volume, page 137. 
My “break-joint” is of beech, it consists 
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of two upright pieces ab , set out at the 
base to the width of the upper step of 
the ladder, and made concave on the 



under side to prevent slipping ; c is a 
long-handled lever with a notch at the 
reverse end for the round of the upper 
ladder to rest in. The legs of the appa- 
ratus ab being placed on the upper step 
of the lowest length of ladder, the end of 
the lever is brought under the last step 
of the length above, when by pulling 
down the handle c, the ladders are 
prized up and the bottom length may be 
removed. 

There is no provision made in this in- 
strument for tightening the joints, nor is 
it needful ; if the ladders are tolerably 
well made their own weight will always 
be sufficient to effect this object ; but by 
long continued exposure to water, or to 
damp weather, the wood is apt to swell, 
and the joints become liable to set fast. 
If several lengths are joined up under 
these circumstances, their separation be- 
comes a matter of some difficulty, with- 
out a mechanical aid is at hand. The 
one I have employed and here depicted 
is as simple and as efficacious as can well 
be desired ; if required to be made more 
portable and to go into a smaller com- 
pass, the fulcrum-pin may l>e so ar- 
ranged as to take out easily, when the 
whole can be packed flat, occupying but 
little space. It may very conveniently 
be strapped to one of the lengths of 
ladder. 

I remain. Sir, 

Yours respectfully, 

Wm. Baddeley. 

Loftdon, Feb. 16, 1839. 


TUB ROYAL INSTITUTION. 

ROYAL INSTITUTION. MR. FARADAYS 

LECTURE ON GURNEY’S OXY-OIL LAME. 

Feb. 15th . — The Conversazione . — Among 
the articles submitted to the notice of the 
members, that which attracted the principal 
attention, was a very large working model 
of Arnold’s Chronometer Escapement, sent 
by Mr. Dent— so Urge, indeed, that the 
spectator perfectly unacquainted with these 
matters, could comprehend this beautiful, 
yet simply-contrived movement, almost at a 
glance. Mr. Dent had also on the table one 
of his time-pieces, with the pendulum of his 
invention. 

The Lecture . — Mr. Faraday lectured on 
Mr. Gurney’s oxy-oil lamp. The import- 
ance which is attached by the public, and 
the interest which attaches of itself to sub- 
jects of utility, was evinced by the crowded 
state of the theatre. The admirable and 
very attractive manner in which Mr. Faraday 
illustrates such subjects, must be allowed, 
however, to have had its influence. The 
oxy-oil lamp is simply a common arg&nd, 
adapted for the burning of oil in the usual 
manner ; but instead of being supplied 
wholly with atmospheric air, it is, in respect 
to the interior of the flame, fed with oxygen 
gas. This is effected by making a tube, 
proceeding From a gas-holder, rise up nearly 
to a level with the top of the wick, where, 
as it has the same area as the wick, its end 
is closed all but a very fine aperture, whence 
issues a jet of gas under the pressure of a 
few inches of water. The effect of the jet 
is to draw the oil flame to itself, and thus it 
has the appearance of a gas-light issuing 
from a single aperture, but possessing a 
greater brilliance. The illuminating power 
is thus augmented times for the same 
consumption of oil. 

The lecturer explained the rationale of 
this effect in his usual interesting manner. 
It is in bringing related and analogous facts, 
experimentally exhibited, to bear upon the 
subject in hand, that Mr. Faraday so emi- 
nently excels as a lecturer. If the facts are 
new, so much the better; but if they are 
old and thoroughly familiar, it is no matter, 
he presses them into his service, and by ex- 
hibiting them in an aspect illustrative of 
new views, or of new phenomena, he con- 
fers on them all the freshness and charm of 
novelty. With that sagacity which distin- 
guishes the successful experimentalist, and 
which qualifies for, and is further inspired 
by, the pursuit of practical knowledge, his 
eyes are ever open to the observation of 
things in all the varying phases of their ap- 
pearance, which new circumstances beget a 
capability of disclosing. Hence he is ever 
presenting us with old acquaintances in 
new faces. He leads ns at first by a path 
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Which is strikingly elementary, both in point 
of information and experiments ; and yet his 
observations never appear as being common* 
place, for it is perceived that they are al- 
ways pointing at — what in the end they 
never fail of conducting us — the most re* 
fined and discriminative investigations. 

In explanation of the increased illuminating 
power of the lamp, Mr. Faraday exhibited 
the scintillating and highly luminous appear- 
ance of charcoal when burned in oxygen 
gas, and showed that the effect is due to the 
highly ignited or incandescent state of the 
particles of carbon, and not simply to their 
combustion. This fact he confirmed, by 
projecting into a gas flame magnesia pow- 
der, which being incombustible, the greater 
illuminating power of the flame, which 
was produced could not be caused by 
the combustion, but merely by the ig- 
nition of the particles of the powder. 
So in regard to the argand burner, the 
volatilized carbon of the oil is brought 
by means of the oxygen gas to an intense 
state of ignition, and thus a greater quan- 
tity of light is produced, without an in- 
crease in the consumption of oil. Other 
experiments were introduced in further elu- 
cidation of this fact, and such as showed 
the unignited condition of carbon in the 
body of flame ; but the proposed applica- 
tion of the invention, as being a matter of 
great importance, requires now to be no- 
ticed. 

It appears that the system in which the 
French light-houses are established, of hav- 
ing lenses instead of reflectors, has its ad- 
vantages ; but these cannot be properly 
developed without a most intense central 
light, but in which the height of the flame 
is not a matter of consequence, or rather, is 
undesirable. It also appears that it would 
be of vast importance to have the power of 
increasing this light according to circum- 
stances. Fresnel's lamp of concentric wick 
does not fulfil these conditions, besides 
which, the expenditure of oil is very great 
in proportion to the light produced. But 
the oxy-oil lamp fully answers these pur- 
poses. At the same instant that the flame 
becomes more brilliant by the admission of 
oxygen gas, it shortens in its length, whilst 
within certain limits its quantity and in- 
tensity can be varied at pleasure. The ar- 
rangement proposed for a light-house is, to 
have a number of hollow or argand wicks, 
of about half an inch in diameter, placed 
in a circle of about six inches in diameter, 
each wick may thus be trimmed separately 
without interfering with the general light, 
and, of course, only a portion of these need 
be burned, if thought sufficient for the oc- 
casion. Such a light was introduced in the 
lecture, and its power of illumination was 


89 » 


indeed astonishing. We could have wished 
to have seen it in juxta-position with an 
oxy-hydrogen light, and under circum- 
stances suitable for instituting a compari- 
son. We understand that there is some 
probability of this invention being applied 
to the lighting of the House of Commons. 

In regard to economy, it remains to be 
observed that* as the ordinary light is aug- 
mented two and a half times for a given 
quantity of oil, one and a half times that 
quantity is saved, the cost of which at 6a. 8 d. 
per gallon, will nearly cover the expense of 
the oxygen gas. Allowing for the wear and 
tear of the apparatus, the interest of capi- 
tal, and other items, the cost of the gas 
may be stated as being twice that of the oil. 
It appears that one pint of oil will re- 
quire ten cubic feet of oxygen gas, and give 
a light in one hour equal to thirty-seven 


argands, the cost of which being 

Ten pence for the oil and twenty pence #. d. 

for the gas, will be 2 6 

In the ordinary mode of burning oil it 
would take two pints and a half to 

produce the same effect 2 1 

By Fresnel's lamp of concentric wicks 
there would be required four pints 
and a half of oil 3 9 


The light, therefore, is but little more ex- 
pensive than ordinary oil -light; but cost, in 
the case of light-houses, is but a minor 
consideration when put in comparison with 
increased efficiency in answering their im- 
portant purposes. 

Mr. Faraday, in the course of his lecture, 
made some very just remarks — elicited by 
the originality of this invention being ques- 
tioned as due to Mr. Gurney — on the little 
estimation in which mere suggestions, al- 
though claiming priority, should be held in 
comparison with the talent and energy re- 
quired to overcome the difficulties which 
are ever consequent on all attempts to carry 
them into practice. 

If we may subjoin a remark of our owft 
on the utility of this invention, we would 
observe that the superiority of effect ap- 
pears to us to be attainable only by meant 
that are too elaborate, and involving too 
much manipulation. The additional sup- 
ply of oxygen may be obtained more directly 
and more readily from the atmosphere by 
an extension of the ordinary means by 
which combustion produces a draught or 
current of air ; and even should it be ne- 
cessary to resort to mechanical means to 
procure the strength of current required, at 
in Mr. Beale's patent lamps, still it would 
be a simpler method than the chemical pro- 
cess, and one less liable to failures. But 
then oxygen supplied in this form is diluted 
with so large a proportion of nitrogen, that 
the additional aid to combustion, or rather 
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in the case of oil, to a higher state of igni- 
tion, is completely neutralized by the cooling 
effect of the current, so that the arg&nd oil- 
lamps already afford, by means of the or- 
dinary draught of air, the maximum of 
illuminative power. This, however, is not 
the case with the more volatile oils, for 
here the mass of free volatilized carbon is 
so dense, that on being more abundantly 
supplied with oxygen, the combustion and 
heat become so intense as not to be quelled 
by the accompanying nitrogen, and thus the 
particles of carbon are raised to a more lu- 
minous state of incandescence. Hence it is 
that the naptha lamps require, and will bear 
so strong a draught, and that they produce 
so white and brilliant a flame, equal, in our 
opinion, to the oxy-oil flame in intensity, 
though not in height. Hence also it is, that 
in the combustion of still coarser materials 
Mr. Beale employs a yet stronger current of 
air (mechanically produced) with so excel- 
lent an effect. The combustion of the vo- 
latile oils may, in the case of light houses, 
be very easily aided, if need be. by a chim- 
ney ; but whether this mode would be 
equal in efficiency to the oxy-oil light ; 
besides being, as it undeniably would be, 
superior to it in point of cheapness and 
simplicity, is a question that can be deter- 
mined only by experiment. 


LIST OF SCOTCH PATENTS GRANTED BE- 
TWEEN THE 22nd JANUARY, AND THE 

22nd February, 1839. 

Edward Cooper, of Piccadilly, Middlesex, sta- 
tioner, in consequence of a communication made 
to him by a certain foreigner residing abroad, for 
improvements in the manufacture of paper. Sealed 
Jan. 23, 1839; four months to specify. 

Peter Taylor, of Birchen Bower, within Chad- 
derton, Lancaster, rope maker, and slate merchant, 
for improvements in machinery for propelling ves- 
sels, carriages and machinery, parts of which im- 
provements are applicable to the raising of water. 
Jan. 23. 

Frederick Cayley Worsley, of Holywell-street, 
Westminster, Middlesex, Esq., for certain improve- 
ments in locomotive engines and carriages. Jan. 24. 

Thomas Walker, of Birmingham, Warwick, 
clockmaker, for improvements in steam-engines, 
which improvements are also applicable to the 
raising or forcing fluids. Jan. 24. 

Thomas Sweetapple, of Catteshall Mill, Godai- 
ming, Surrey, paper-maker, for an improvement or 
improvements in the machinery for making paper. 
Jan. 28. ' 

John Wilson, of Liverpool, Lancaster, Lecturer on 
Chemistry, for certain improvements in the process 
of manufacturing alkali from common salt. Jan. 30. 

Sally Thompson, of North-place, Gray's Inn 
Road, Middlesex, for certain additions to locks or 
fastenings for doors of buildings, and of cabinets, 
and for drawers, chests, and other receptacles for 
the purpose of affording greater security against 


intrusion, by means of keys improperly obtained. 
Jan. 31. 

Job Cutler, of Lady-Pool-lane, Birmingham* 
Warwick, and Thomas Gregory Hancock, of Prin- 
cess-street, machinist, for an improved method of 
condensing the steam in steam-engines, and sup- 
plying their boilers with the water thereby formed. 
Jan. 31. 

Horace Corey, of Narrow-street, Limehouse, 
Middlesex, batcbelor of medicine, for improvements 
in the manufacture of white lead. Feb. 7. 

Edward Tam well, of Liverpool, merchant, for 
improvements in the manufacture of soda. Feb. 7. 

Timothy Burs tall, of Leith, Scotland, engineer, 
for certain improvements in the steam-engine, and 
in apparatus to be used therewith, or with any 
other construction of the steam-engine, or any 
other motive power for the more smooth and easy 
conveyance of goods and passengers on land and 
water, part of which will be applicable to water 
power. Feb. 11. 

Charles Gabriel Baron de Suaree, of Red Lion- 
square, Middlesex, Colonel in the French service, 
and William Pontifex, of Shoe-lane, London, cop- 
persmith, for a new mode of obtaining vegetable 
extracts. Feb. 12. 

Morton Balmanno, of Queen-street, Cheapside, 
London, merchant, for a new and improved method 
of making and manufacturing paper, pasteboards, 
felt, and tissues, communicated by a foreigner resid- 
ing abroad. Feb. 14. 

Joseph Birch, of Bankside, Blaclcfriars, Surrey, 
calico printer and designer, for certain improve- 
ments in printing cotton, woollen paper, and other 
fabrics and materials. Feb. 19. 

Harrison Grey Dyer, of Cavendish-square, gent., 
and John Hemming, gentleman, of Edward-street, 
Cavendish-square, Middlesex, for improvements in 
the manufacture of carbonate of soda. Feb. 19. 

Edward Rearson Tee, of Barnsley, York, dyer and 
linen manufacturer, for improvements in weaving 
linen and other fabrics. Feb. 20. 

Joseph Bunnett, of Deptford, Kent, for improve- 
ments in steam-engines. Feb. 20. 


NOTES AND NOTICES. 

Patent Inflated Saddles. — Sir, — I have been In- 
formed of a paragraph being inserted in your Ma- 
gazine, No. 809, for Feb. 9, stating that a new in- 
vented, air-seat saddle, by a Mr. Collinson of Bur- 
neston, was about to be made known to the public. 
Being the patentee of the inflated air-seat saddle s, 
I consider Mr. Collinson’s to be an infringement ; 
my claim and legal right being to all saddles of that 
kind as the first inventor. The patent inflated 
saddle has been in use and on sale for three years 
past. Thomas Taylor, Banbury.— Feb. 23, 1839. 

Improvement in Wool combing. — A very important 
invention in the woollen manufacture has lately 
been patented in Great Britain — it consists in heat- 
ing the carding engines and combs by steam, which 
has the beneficial effect of allowing the wool to be 
stretched or extended as it is operated on by the 
teeth of the cards or combs, without breaking the 
fibre. By the use of the process, out of every 100 
pounds of undressed wool, 95 of the best wool may 
be obtained ; whilst by the methods now in use 65 
pounds is the best result. The invention is of 
French origin, and so great are the advantages con- 
sidered to be, both in point of quantity and quality, 
t hat until machinery can be got ready here, engage- 
ments have been made to send wool over to France 
to be combed, and then to be returned to England ; 
and which it has been calculated will render a good 
profit, notwithstanding a duty of 40 per cent, upon 
its importation. 
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LI1UT. hall’s patent oblique paddle-wheels. 


lieutenanthall’s patent oblique 

PADDLE-WHEELS. 

The objects of this invention of Lieut. 
Hall, R.N., are those usually proposed 
in improved paddle-wheels, viz: — The 
removal of the distressing and injurious 
tremor in steam-vessels, occasioned by 
the stroke of the paddle-boards upon 
the water ; the avoidance of the lift of 
back-water; and the employment of the 
powers of the engine to the greatest pos- 
sible advantage. In Lieutenant Hall’s 
wheel the arms or spokes diverging 
from each extremity of the shaft, are 
not opposite and parallel to each other 
respectively, as in the ordinary wheel, 
but those at one end are placed alternately 
with respect to those at the other end of 
the shaft. The paddle-boards uniting 
these arms are consequently at an 
angle with the axis of the wheel. They 
are also joined together so as to form 
angles with each other throughout their 
entire breadth, and salient and re-enter- 
ing angles with the side of the vessel. 
The paddle-boards are made to assume 
the requisite form by being slightly 
twisted, from right to left and left to 
right alternately, which is readily effected 
by previously steaming them ; and they 
are sufficiently rounded to preserve an 
equal dip in the water in all dispositions 
of the wheel. There is thus obtained a 
continuous surface representing a single 
paddle-board, carried in alternate direc- 
tions from arm to arm round the wheel 
until the extremities meet. 

The paddles are affixed to each wheel* 
so that the salient angles of the one wheel 
shall enter the water at the same instant 
with the salient angles of the other, and, 
as necessarily follows, the re-entering 
angles of each wheel also enter simulta- 
neously. The resistance is then identical 
with that of oars when rowing, with the 
advantage of being continuous. By this 
coincidence of the entry and exit of the 
corresponding boards on both paddles, 
that lateral motion to which the paddle- 
shaft would be liable in its bearings, 
were this not attended to, is prevented. 

In action, the paddle-boards thus ar- 
ranged enter the water in an endless 
series, and increment by increment, with- 
out noise or any concussion upon the 
water, and present to it, throughout the 
entire revolution of the wheel, an equal 
ai*d constant resistance ; while the action 


upon the water is at right angles with the 
shaft or line of motion. 

The results of this construction are 
stated by the inventor to be the accom- 
plishment of the before stated objects : — 
perfect freedom from all vibration com- 
municated to the vessel by the paddles — 
absence of any disagreeable noise or 
flapping of the paddles upon the water — 
no lift of back-water by the emerging 
paddles — the greatest regularity and 
smoothness in the action of the engine — 
increased speed imparted to the vessel, 
(beyond that hitherto obtained with 
equal power,) by the avoidance of the lift 
of back-water and the application of a 
continuous propelling power in place of 
the alternating or reciprocating one here- 
tofore employed. 

When the vessel is laden beyond her 
ordinary trim, or where it may be deemed 
desirable to employ deeply immersed 
wheels, the advantages derivable from 
this construction are proportionally aug- 
mented. 

Although the expression, “ paddle- 
boards ,” has been exclusively used in the 
above description, iron or other metal 
may be substituted for wood. The con- 
struction partakes of the properties of 
consecutive arches resting alternately 
upon each other, and consequently pre- 
sents the strongest form of which divided 
parts are susceptible. Simplicity is also 
a prominent characteristic of these 
wheels, and, as regards expense, they 
do not exceed that of the most ordinary 
paddle-wheels in present use. 

Description of the Figures. — Fig. 1 is 
a front view of the wheel, its axis being 
a little below the level of the eye ; and 
fig. 2 an edge view of the same wheel. 
The same letters indicate similar parts in 
each figure wherever they occur. A A, 
the shaft or axis ; B B, the arms nearest 
the eye; CC, the arms diverging from 
the distant end of the shaft; DD, the 
bosses; EE, the exterior ring nearest 
the eye ; F F, the exterior distant ring. 
The figures on the float-boards indicate 
the manner in which they follow each 
other in consecutive order, without any 
opening or space between them — eacn 
being supported by that which precedes 
and follows it throughout the entire cir- 
cumference of the wheel. 

Fig. 3 differs from Figs. 1 .and 2, in 
having two sets of float-boards, but they 
are set on in precisely the same manner 
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as those in Figs. 1 and 2, and are marked 
with the same letters of reference. This 
arrangement is to be preferred when the 
breadth of the wheel is such as to render 
three arms requisite to support each pad- 
dle on the ordinary construction. 

Models of these wheels haring been 
submitted to the Government authorities, 
the Lords of the Admiralty were pleased 
to order a trial to be made of their merits 
by their Chief Engineer and Inspector of 
Machinery. Paddles of the required 
form were consequently constructed at 
Woolwich Dock-yard, and temporarily 
attached to the previously-existing 
frame- work of th e Dasher, a new steamer 
just fitted out for the packet service. 
The official Report made to their Lord- 
ships, of which they were pleased to in- 
form the inventor by Sir John Barrow’s 
letters of the 5th of March and 4th of 
May last, was, that the results of the 
trial were favourable and satisfactory . 

These wheels have been since perma- 
nently fitted to a steam-boat of fifty- 
horse power at Liverpool, and have been 
in constant daily service between Wood- 
side and Liverpool, or in towing heavy 
vessels out of the harbour, for upwards 
of three months, and during unusually 
severe weather. 

From amongst a number of most sat- 
isfactory testimonials which we have 


seen, we select the following by Captain 
Denham, as being the most comprehen- 
sive, and coming from the best autho- 
rity. 

" Marine Surveyor *a Office , Liverpool, 
November 22. 1838. 

14 My Dear Sir, — According to my pro- 
mise, when your diagonal floats were fitting 
at this port to the Helensburgh steamer, I 
have taken the opportunity of trying their 
comparative effects with those of the ordi- 
nary water entrance and exit, and I am sat- 
isfied that you have completely obviated 
that disagreeable and bolt-loosening tremor 
common to steamers, and promoted the 
impetus in proportion as you avoid the 
usual lift of back-water. These advantages 
resulting from no additional expense must 
carry an adoption wherever known. In the 
Helensburgh* 8 cabin I experienced no more 
vibration than in a sailing vessel ; nor on 
the paddle-box could a drop of water be de- 
tached by agitation from the convex surface 
of a brimful tumbler ; whilst at night yon 
could steal along an enemy’s shore, or into 
his fleet, without imparting any of the tell- 
tale flapping of the usual paddle-float. Most 
heartily wishing it the early general adoption 
it deserves. 

44 1 remain, yours, very truly, 

44 (Signed) 44 H. M. Denham. 

“ Commander R.N., Resident Marine Surveyor, 
Port of Liverpool.’* 

It should be observed that, in both the 
instances of the Dasher and the Helens* 
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burgh , the previously-constructed frames 
of the wheels were employed, which 
were of the ordinary form. Greater ad- 
vantages would accrue, if the wheels 
wera made throughout upon the prin- 
ciple before explained, although, in 
most cases, the existing proportions of 
paddle- wheels admit of an easy adaptation 
to this construction, at a very moderate 
cost. Z 


MR. BADDELRY’s REPORT ON LONDON 
FIRES. 

Sir, — In his last annual Fire Report, 
your valuable correspondent, Mr. Wm. 
Baddeley, takes occasion to observe, 
that, “ under the protection of the pre- 
sent highly-efficient Fire Establishment, 
the comparative security of lives and 
property is so much increased, as to be 
a subject of general remark.” Any 
where else, this observation might pass 
without particular notice, backed as it is 
by nothing better than a quotation from 
u a humorous ballad published a fewweeks, 
since,” — but, unluckily, several of the 
columns of the Mechanics’ Magazine pre- 
ceding that in which it appears, are filled 
to such repletion with appalling narra- 
tives of the ravages of “ the destructive 
element,” that few readers will be in- 
clined to give in their adhesion to its 
correctness. Let us examine a little 
those facts in this very report, which 
have the appearance , at least, of contra- 
dicting most completely the allegations 
of that great authority, the doggrel “ la- 
ment of the penny-a-liners,” and take 
the liberty of testing Mr. Baddeley’s as- 
sertion as to the increased comparative 
security of lives and property, by a few in- 
stances in point supplied us by no other 
than Mr. Baddeley himself. We need not 
be long in arriving at a result perfectly 
satisfactory. 

First, as to security of property : the 
number of fires has vastly increased 
since the Fire Brigade commenced opera- 
tions ; in 1 832, the last year of the old 
system, they amounted to 209 ; during 
the past year the number was 568. But 
this is not all: — the firemen certainly 
cannot prevent fires breaking out, and, 
according to Mr. Baddeley, the Brigade 
men are called to a far greater number 
of merely frivolous cases than the old 
firemen, which may account for much 


of the apparent increase; — the testing 
point is, what number are prevented 
from spreading to a serious extent after 
they are discovered ? Mr. Baddeley will 
inform us : — 

1832. “ Consumed,*' and “ partly consumed*' 56 
1838. “Totally destroyed,’* and " very seriously 

damaged" 185 

So much for “ increased comparative 
security of property.” Why, without 
allowing anything for the great number 
of slight fires which the brigade attend, 
it appears that the absolute proportion 
of serious fires to the total number has 
amazingly augmented under their highly - 
efficient management ! The old firemen- 
watermen, turning out only when “ some- 
thing like a fire” required attention kept 
down the serious losses to one in four, 
while the Brigade, always on the qui vive 
for any conflagrations however small, 
have one “ total destruction,” or “ very 
serious damage” to every three; — nay, 
to less than every three ! Under the 
protection of the highly -efficient Fire- 
Brigade, the serious fires have become 
much more in number than treble what 
they were when our fire engine system 
was unimproved ! And yet, in the face 
of such facts as these, Mr. Baddeley, — 
by whom those facts, in both cases, are 
supplied, — would wish us to believe that 
the “comparative security” under the 
new system has “ become the subject of 
general remark.” And this, also, in 
the very same number of a work which 
contains a long and circumstantial ac- 
count of an immense number of large 
conflagrations, at which the fire gene- 
rally seems to have had matters entirely 
its own way (the Royal Exchange to wit) 
— and in which the alarming details of 
total destruction are wound up by the 
quiet paragraph — “ This fire completes 
the list of total losses, and such a list as 
has hardly ever before occurred /” — It is 
scarcely credible, but nevertheless true, 
that this paragraph, and the one allud- 
ing to " increased security,” both pro- 
ceed from one and the same pen, the 
former at page 312, and the latter no 
further off than page 319 !* 

It has not always, indeed, been held 
by Mr. Baddeley that “ increased pro- 
tection of property” is a state of things 
at all creditable to the firemen, but ra- 


ft Vide, for confirmation of this feet, the Mecha- 
nics 1 Magazine , No. 809, February 6, 1839. 
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ther the reverse. Thus, when Mr. Si- 
meon asserted the superiority of the 
Sapeurs Pompiers of Paris to the Fire 
Brigade of London, how did Mr. Bad- 
deley defend the latter? Not by enu- 
merating the large fires that they did, 
but the large fires that they did not put 
out ! He first gives a long catalogue of 
“ fires of very serious magnitude” oc- 
curring in London within the last five 
years, commencing with the Houses of 
Lords and Commons, and closing with 
the Royal Exchange, and then trium- 
phantly observes that, against this list, 
“ the Parisians can set nothing beyond 
the Theatre Italia* in January last.” 
Now, considering that the question was, 
which party had been most successful 
in suppressing fires, and not in allowing 
them to rage unchecked, one would sup- 
pose that a champion of the London 
Brigade would hardly endeavour to sup- 
port their cause by adducing the in- 
stances in which they had totally failed 
in their object, and twitting their ad- 
versaries with having extinguished all 
serious fires hut one, during a period in 
which the Brigade could point to a 
large number of first-rate extent and 
importance, within their district, where 
the devouring element had reigned un- 
controlled. It would sometimes seem, 
to be sure, that Mr. Baddeley imagined 
the duty of the Fire-Brigade consisted 
in securing to the public the spectacle of 
** a good fire,” whenever an opportunity 
presented itself. Thus, in the same re- 
ply to Mr. Simeon, he observes, “ when- 
ever a comparison has been made, in my 
hearing, between the promptness, skill, 
and intrepidity of the London and Pari- 
sian firemen, it has always been to the 
advantage of the former ; a glance at the 
foregoing elements will show the fairness 
of the conclusion :” — the said elements, 
including the very conclusive list of 
“ fires of serious magnitude” alluded to, 
so that we are to infer the “ promptness, 
skill, and intrepidity” of the Brigade 


* So called several times over In the letter re- 
ferred to ; the “ Theatre Italien,” is, of course, 
intended. Mr. Baddeley elsewhere makes fre- 
quent mention of an, article which he says is called 
the ** Ital’en ladder By whom ? The ** Italien” 
seems meant for French, but it is needless to say 
there is no such word as “ ladder” in that lan- 

guage; besides, the real French word (ichelle) 
being feminine, would require the adjective to be 
spelt “ Italienne”. Why not stick to plain Eng- 
lish, and say “ Italian ladder” at once. 


from the extensive ravages made at the 
fires they have attendee! ! At this rate, 
Mr. Baddeley had better suggest to the 
Parisian firemen the use of spirits of 
turpentine, instead of water, in their 
engines : an improvement which would 
soon enable them to turn the tables on 
their London rivals, and to produce in 
due time a catalogue of calamity sur- 
passing, perhaps, that furnished by Mr. 
Baddeley. At present, with only one 
“ total loss” of any consequence to refer 
to in a space of five years, they must 
be allowed to cut a truly contemptible 
figure ! * 

On the subject of the “ security of 
lives," the facts furnished by Mr. Bad- 
deley enable us to come reluctantly to 
the same melancholy conclusion, as with 
respect to the “security of property.” 
Mr. B. was some time since exceedingly 
angry with a gentleman who supplied 
to the British Association a statistical 
account of the fires of London, from 
1833 to 1837 , for asserting that “the 
number of fatal fires had greatly in- 
creased ” Yet the gentleman in ques- 
tion had deduced this opinion solelv 
from the facts furnished m Mr. Baa- 
deley’s own reports ; and how, from a 
perusal of them, he could draw any 
other inference, it is not easy to imagine. 
The number of persons burnt to death 
in 1832 , the last year of the old system, 
Mr. Baddeley stated to be nine ; the 
number similarly reported by him in 
1838 , is twenty-one; the year before, 
which was that immediately preceding 
the drawiug-up of Mr. Rawson’s paper, 
it was nineteen . But Mr. Baddeley ex- 
plains (vol. xxix, page 457 ) that the 
“ apparent increase” arises from the 
firemen being now called in when 
wearing-apparel only is ignited. From 
his last report, however, it appears that 
two only out of the twenty-one cases re- 
ported belonged to this class. Besides, 
the number of fatal fires of all descrip- 
tions has greatly increased, if we may 
judge from Mr. Baddeley’s statements, 
that during the last year one hundred and 
thirty lives were lost from this cause, 
while in 1831 the whole number was 
only thirty-five. 

Seldom, indeed, have the readers of 
the Mechanics' Magazine had their feel- 
ings harrowed up by such horrible de- 
tails of human suffering as crowd seve- 
ral of the pages devoted to the last An- 
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nual Fire Report. The firemen do not 
appear to be culpable : from Mr. Bad- 
deley's account it would appear that 
they have never arrived on the fatal spot 
until after the mischief has been done. 
What is this owing to ? Can it be to the 
reduced scale of the Fire Establishment 
of the last few years, during which both 
** serious” and “ fatal” fires have in- 
creased In at least as great a ratio as the 
expenses of the insurance offices have 
diminished ? At all events, it need ex- 
cite no wonder that the firemen now 
seldom arrive in time to be of service, if 
the fact be (as stated by Mr. Baddeley, 
page 41) that, while it requires eighty 
firemen to efficiently protect the city of 
Edinburgh, — a city of not one-tenth the 
population of the metropolis, — “the 
Fire Engine Establishment of London 
musters not quite one hundred /” 

And I remain. Sir, 

Very respectfully yours, 

Aquarius. 

Ixmdon, Feb. 90, 1839. 


PREVENTING THE OXYDATION OF, 
AND OOLOURING METALS. — MESSRS. 
BLKINOTON AND BARRATORS PRO- 
CESSES. 

In our 811th number we published a full 
account of the processes of M. Sorel, for 
the coating of iron and other metals, 
with zinc, to prevent their oxydation. 
We now lay before our readers descrip- 
tions of some further processes for the 
same purpose, and for giving iron and 
steel a brass colour, invented and pa- 
tented by Messrs. Elkington and Barratt, 
of Birmingham, which, although they 
have not been found so effectually to 
answer the desired purpose, are never- 
theless very ingenious, and worthy of 
the attention of those interested in the 
matter. We may observe, however, that 
M. Fontainemoreau, in his patent, claims 
the application of amalgams of zinc, as 
also alloys of zinc with lead, tin, or bis- 
muth; now far the peculiar processes 
of Messrs. Elkington and Barratt will 
enable them to uphold their patent, we 
will not take upon ourselves to say. 

Messrs. Elkington and Barratt’s in- 
vention consists of certain modes of 
coating metals with zinc, and zinc and 
mercury ; and a mode of colouring iron 
and steel. 


In order to coat copper and brass with 
zinc, there are mixed in an earthen vessel 
seven parts of muiiatic acid, (specific 
gravity about 116,) and one hundred 
parts of water, both by weight ; and to 
these are added four parts of zinc, in the 
state of powder, or pieces. These arti- 
cles are allowed to remain twenty-four 
hours, or until the acid and zinc cease 
to act upon each other, and the solution 
thus obtained is poured into a conveni- 
ent vessel for boiling it, adding a quan- 
tity of zinc in powder, or in thin pieces. 
While boiling, the articles to be acted 
upon are immersed therein, bringing 
them in contact with the metallic zinc?, 
and they will speedily become ported 
therewith. . They^are tnen removed, and 
washed \yi& wapGr and dried. In using 
this 'solution $ zinc, if the articles are 
of iron or steel, they are previously 
coated with copper; and this is ef- 
fected as follows: The articles are 
first cleansed, or pickled in dilute 
sulphuric acid, composed of one part 
concentrated acid to sixteen parts of 
water ; and having prepared a solution 
of sulphate of copper, commonly called 
blue vitriol, the iron is immersea there- 
in while cold, for few seconds, and spee- 
dily removed and washed. This is repeat- 
ed one, two, or three times, or until it is 
found that the iron is perfectly coated ; 
care must be taken not to allow it to re- 
main too long in the solution of copper, 
or the copper precipitated on the sur-. 
faces becomes loose. If a strong coat- 
ing of zinc be required, the processes 
of coppering and zincing are repeated, 
and it has also been found, that if the 
articles, when of copper, or if ^if iron, 
after they have been coppered, are in* 
troduced into a dilute solution of ni- 
trate of mercury, and then again boiled 
in the solution of zinc, that the same 
object is obtained. The nitrate, or any 
otner convenient solution of copper, may 
be substituted for the sulphate. 

Another process is as follows ; Take 
dilute muriatic acid in about the propor- 
tion of one part acid, (the specific gra- 
vity 116,) and thirty parts of water, into 
this introduce a quantity of zinc, in 
powder or in small pieces. The articles 
of iron are then to be placed in the acid, 
and kept in contact with the zinc during 
the process, which will require from two 
to five minutes, or until they are evi- 
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dently coated with sine $ then remove, 
wash and dry them, as before. 

Various metals, as iron, steel, copper, 
brass, &c., may be coated with the amal- 
gam of zinc, and although this may be 
effected by using the two metals in al- 
most any proportions, it has been found 
that six or seven parts of zinc, with one 
part of mercury, will answer best ; these 
are amalgamated by heat, or by agitating 
the two metals in contact with dilute 
muriatic, or other convenient acid ; the 
zinc being previously granulated, or re- 
duced to small pieces. To this amal- 
gamated zinc, when effected by heat, add 
dilute acid, as before, and then intro- 
duce the articles, which may require to 
be kept occasionally stirred. Instead of 
using the muriatic acid,some salts are em- 
ployed, as the muriate, or sulphate of am- 
moniac, in the proportion of one of 
salt to thirty ounces of water, or there- 
about ; and other acids than the muriatic 
may be employed, as ascetic sulphuric 
&c., and which require no other direc- 
tions than to employ them of about the 
same strength as directed for the muri- 
atic acid. It is preferable to employ 
these solutions in a hot or boiling state, 
as the effect is thereby obtained in a 
shorter period ; but the processes where 
the free acid is used, may be success- 
fully performed in a cold state, the acid 
and water to be added occasionally, as 
the solution becomes reduced in strength 
or quantity, by the boiling or action up- 
on the metals to be coated. 

An amalgam of zinc may be employed 
in a melted state for some articles, in 
which case, and particularly if they are 
of iron, they require to be well pickled 
or cleaned and also to be immersed in a 
solution of muriate of ammonia, to induce 
the perfect adhesion of the amalgam, which 
amalgam may be varied in almost any 
proportion of the two metals, but the 
proportions now given are considered 
best. 

The oxides of the metals may also be 
used in the same manner, instead of the 
metals, or in conjunction with them ; as, 
for example, a solution of zinc may be 
made with the oxide of that metal, in- 
stead of using the metal itself, and so also 
\yith the oxides of mercury. Messrs. 
Elkington and Barratt’s processes may 
be applied in connection with the means 
patented by Messrs. Craufurd and 
Fontainemoreau, and detailed by us last 
week. 


The process for colouring metals 
is as follows: — To colour iron and steel 
to imitate brass } first wet the iron or 
steel by meaits of a solution of copper as 
already described, and having afterwards 
boiled it in the saturated solution of zinc, 
having excess of zinc therein, until per- 
fectly covered, remove it and dry it in 
saw dust and then submit it to heat in a 
closed oven until the required colour is 
obtained, and which is easily observed 
by looking occasionally at the articles 
during the process. They are afterwards 
to be pickled in a dilute acid and washed 
and dried. 

A process called “ Similoring,” from 
the words “ simile Vor,” has been before 
practised for colouring copper and brass, 
and which consists in obtaining on the 
surface a thin coating of zinc, and sub- 
mitting the articles so prepared to the 
action of heat till a colour approaching 
to that of gold is obtained. The object 
of the present invention, so far as it 
relates to coating copper and brass, is to 
obtain a good and sufficient coating of 
zinc on the surfaces, in order to prevent 
or retard oxidation. The use of heat is 
omitted, which would be prejudicial to 
the coating of zinc. 


MODE OF LIGHTING GAS LAMPS BY 
ELECTRICITY. 

Sir, — The following is a brief descrip- 
tion of a plan by which, in my opinion, 
electricity may be applied to the impor- 
tant use of lighting the gas lamps in the 
public streets. I propose to run an in- 
sulated copper wire parallel with the gas 
ipes, terminated at each jet by two small 
alls, as in fig. 3, and communicating 
with an electrical machine stationed at 
the gas works, a few turns of which will 
cause an electric spark to pass across the 
unconnected parts of the wire at the 
summits of the jets, and inflame the gas 
issuing at the apertures, thus lighting up 
in an instant all the lamps so provided. 
To prevent loss of gas, a ball-valve has 
been contrived, the pressure of which 
need not exceed two or three ounces, 
and which will retain the gas in the 
pipes when the main is turned off at the 
gas-works. 

Without further detail I will endeavour 
to develope my scheme by an explanation 
of the figures. 
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Fig. 1 represents a section of jet and for spiral spring ; D, spiral spring at- 
valve. A, jet ; B, holes for the gas to tached to — E, brass cup to cover — F, 
escape at the orifice H ; C, fastening glass sphere to fit — 6, glass socket 



Fig. 2, section of fig. 1, joined to* 
gether. 

Fig. 3 ; A A, brass balls attached to 
wires insulated in — B B, glass insulating 
tubes ; C C C, jet and valve complete ; P, 
positive wire ; N, negative wire. 

My plan might be easily adopted in 
public buildings, as a small electrical 
machine might be kept in any part of 
them for the purpose. 

The advantages of this plan, if carried 
into execution, are obvious. Besides 
superseding the expensive and tedious 
process of turning the gas on and off at 
each lamp separately, a considerable sav- 


ing would also be effected by the gas 
being retained in the pipes instead of 
partly wasted as under the present sys- 
tem ; and the facility it would afford in 
cases of emergency, such as dense fogs 
coming on early in the evening, of light- 
ing up the metropolis in an instant, may 
also be mentioned. With respect to 
public buildings one other recommenda- 
tion may be added — it would very 
materially diminish the chances of acci- 
dent by fire. 

Joseph Beck. 

12, Thomas-street, Lambeth, 

Jan. 21, 1839. 
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Sir, — The accompanying is a drawing is made in two pieces, and coupled in 
of the cylinder and nozles belonging to the manner shown in the figure, 
one of a pair of steam-engines intended As the large slide will wear so as to 
to be put up here with my expansion bring its rod always nearer to the cylin- 

gear to them. The large slide is of the der, I have made the stuffing-box on 

D construction, and cast in one piece ; the cover of the nozles in a way that it 

its top and bottom parts are connected may be shifted closer to the cylinder at 

by two ribs, one on each side, in order any time. From the descriptions now 
to get the cut-off valve into its place ; it ana formerly given, your readers will 
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easily understand the other parts of the 
figure. 

My expansion valve might be made to 
work without having the additional part 
cast on the steam side of each face of 
the large slide, by allowing the expansion 
valve to slide upon the face of the nozles 
in the same way as the large slide ; and 
when the steam was cut off, one end of 
the expansion valve would then fit upon 
the steam end of one of the faces of the 
large slide. A small variation in the 
length of one of the levers which work 
the cut-off valve, and making its cross 
head, or some other of the parts slightly 
flexible, will be the only other alterations 
necessary to be made in this case. 

I expected that the Cornwall Poly- 
technic Society would have made some 
remarks upon my former communica- 
tion to your Magazine, on this subject, 
but as they have not done so, I will, the 
first time I have nothing else to do, (it 
may be long enough till then, and it may 
be early,) give your readers my ideas re- 
specting them, for I would not like that 
the Royal Cornwall Polytechnic Society , 
for the encouragement of the Sciences, SfC. 
should have it again in their power to 
insult any other of your readers in the 
way they did me. 

I feel obliged to Mr. Trevelyan for 
the notice which he has taken of my 
feeding apparatus. I am of opinion that 
he is right in thinking that it will answer 
well ; but I also believe that if he had 
read my letters in answer to Mr. Bad- 
deley’s remarks, he would not have writ- 
ten the last part of his notice. It ap- 
pears to me that some of your corres- 
pondents have rather too much of the dis- 
position to find fault ; now, I do not see 
that any one should object to a thing, 
even if it is no more than passable — un- 
less he is prepared to give something 
better. 

J. Whitklaw. 

Glasgow, 26th Jan., 1839. 


LOCOMOTION ON COMMON ROADS. 

ARTICLR III. — PROPER MECHANISM 
THE DESIDERATUM. 

It is an observation no less common 
than true, that “ Nature has done no- 
thing in vain ;” that the means she takes 
to effect her ends are always the most di- 
rect, and the best calculated for her pur- 
poses: and, without referring to sacred 


writing for authority, we have only to look 
around us and examine the workman- 
ship of the creation, the more minutely 
the better, to convince us that when the 
Great Mechanic turned it out of hand, He 
had reason to pronounce that ** All was 
good,” that every animated being was 
furnished with sufficient powers, not 
only for its existence and progress to 
perfection, but also for its protection, 
enjoyment, and happiness, according to 
the wants and propensities He had been 
pleased to gift it with. 

These wants and propensities in the 
animal creation are as numerous and 
various as the forms impressed upon 
them ; and the first impression which 
strikes us, when taking a survey of the 
multitudinous collection which the study 
of natural history opens to our view, is 
the three grand divisions of matter or 
spheres of action, destined for the loca- 
tion in which this mass has to exist and 
perform its functions — the air, the wa- 
ter, and the earth ; each of them fur- 
nished with the means of sustaining 
animal life, but peculiar and distinct 
from each other. 

Amongst this immense mass of crea- 
tion there is one want or propensity 
pervading every species, and common 
to the whole ; that is to say. Locomo- 
tion, or the power of transporting the 
person from one place to another ; and 
whether the immediate object we are 
contemplating may be an inhabitant of 
either of the elements above mentioned, 
or any two or more of them, we find 
every species furnished with means spe- 
cially adapted for its station, and cal- 
culated, according to its sphere of action, 
to gratify and carry out at pleasure, this 
universal propensity, of ranging abroad, 
of changing its place or situation. 

The method which Nature has uni- 
versally taken for effecting: this object is 
muscular power, exhibited through ma- 
chinery of body, proportioned to meet 
the densities, resistance, and other pro- 
perties of the element in which it is to 
be exhibited; thus, in the case of marine 
animals, the muscular power is lodged 
chiefly in the tail, which striking at right 
angles to the direction of the body, 
against the water with which it is sur- 
rounded, gives the necessary impulse 
forward; the steerage and direction be- 
ing effected by the fins, and by contortions 
of body the animal has always at its com- 
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mand. In the case of birds the mus- 
cular power is lodged in the wings, the 
steering or guiding power in the tail ; 
and so on through the whole of creation ; 
varied indeed in amount and propor- 
tion to the wants and propensities be- 
fore mentioned, to which each species is 
subject. 

Now, if we look abroad and take a 
survey of the different human inventions 
bearing on the subject under considera- 
tion, viz. locomotion, we shall find that 
those have always been most success < 
ful, that have copied nature closest, 
that have adopted her principles, and 
followed the beaten track she has mark- 
ed out for them } for instance, what are 
the hulls of our ships but a facsimile 
of the bodies of aquatic birds ? What 
are our masts, sails, and rigging, but a 
close imitation of the wings of the fea- 
thered creation, with this difference, 
that instead of motion being produced 
by their striking against the air, it is pro- 
duced by placing them in such a position 
as that the air should strike against them. 
What are our keels and rudders but a 
contrivance copied from the fins, &c. of 
fishes, or the tails of birds ? And what, 
after all, are the paddles of our steam 
boats but the identical action of the 
fishes’ tail in the direction before men- 
tioned, or the web-foot of the water- 
fowl similarly exerted } We have here 
experience to convince us that Nature 
having done all that is necessary for 
her own purposes, has given man the 
cue in what points he may reasona- 
bly hope, by cultivating, lengthening, 
strengthening, or multiplying her pro- 
cesses, to improve upon or carry out to 
a greater extent and perfection the rough 
material of motion she has placed at his 
command. 

Let us now apply this doctrine to the 
subject immediately under our consider- 
ation, that of locomotion by means of 
artificial power, on the common roads ; 
and having made up our minds as to 
the object we are in pursuit of, let us as 
a preliminary step,' look into Nature and 
observe what means she has taken to 
effect a similar object; and here we 
most certainly shall not meet with 
wheels as a motive power; no animal 
that we are acquainted with in creation, 
being furnished with them. As a con- 
trivance of human ingenuity, for the 
purpose of lessening friction or sur- 


mounting small obstacles, they are all 
very well; but still, nothing more than 
the passive medium of a power gene- 
rated elsewhere. As an active medium. 
Nature has, and Art must, repudiate 
them. 

We have seen in our ships, and steam 
boats, the success attendant upon follow- 
ing up the processes of nature, on the 
water, and in the air. What then are 
the means of motion she has adopted in 
the third grand division, on the land ^ 
Why, legs — legs — invariably legs, when- 
ever she has intended celerity of motion ; 
and whatever may be our attempts to 
arrive at the object of our desires, by 
trying to supersede her laws, or to strike 
out a new, and independent course of 
action for ourselves, * ‘ to this complexion 
we must come at last,” if we would rea- 
sonably entertain the expectation of ar- 
riving at the object of our search, in a 
natural way. 

Having observed this universal law 
of nature, which constitutes, in the great 
bulk of the animal creation, biped, or 
quadruped, legs as the source of locomo- 
tion on land, we have the line of action 
clearly marked out, in which we should 
direct our experiments; and, instead of 
obstinately persisting in the attempt to 
attain our object through driving wheels, 
we must go back to the simplicity of 
nature; and by accurately examining, 
watching, and comparing her motions, 
endeavour to find out, if we can, the 
means of improving upon her; and 
keeping her productions in our eye, as 
the pattern piece of workmanship, direct 
our attention in the way before observed, 
as to whether we cannot, by lengthening, 
strengthening or multiplying her pro- 
cesses, produce a mechanism, acting 
precisely in the same way as the legs of 
horses; but with increased strength — 
greater stretch — quicker stroke, or im- 
proved general effect. 

It is a curious observation, but true, 
that all the early attempts at locomotion 
had a tendency in this direction, but 
were abandoned without hitting their 
object, in consequence of not keeping 
the model here recommended in view, — 
the propellers of the day were, in their 
principles, and action, anything but that 
which they were intended to supersede. 
The major part existed only upon 
paper, wnile those which we actually 
tried failed, from want of being directed 
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in the course here pointed out. In the 
mean time, the success of driving wheels 
on rail roads, adapted expressly for 
them, drew the current of experiment 
into a new, and false channel ; and the 
adage, that “ circumstances alter cases” 
being lost sight of, so far as regarded 
the roads in question, the natural results 
have been miscarriage, and disappoint- 
ment. 

The object of this letter is to point 
out the way in which this discovery 
should be sought, — the line of direction 
our inquiries and experiments ought to 
take : — and as the improvements which 
have been made since the time men* 
tioned, in the management, and processes 
of generating steam, present a complete 
substitute for the muscular power of the 
horse, all that remains for us to do, is 
to find out the mechanism, through 
which this power is to be conducted, so 
as to lead us effectually to the result we 
are aiming at — which is neither more, 
nor less, than a close imitation of the 
action of heels. 

G. S. 

10, Poultry. 


THE CHRONOMETER PRIZES. — REPLY 

OP MR. CARTER TO PHILO-VERITAS. 

Sir, — The Mechanics 9 Magazine of 
23rd of February, contains an article 
impugning the validity of a certificate 
given in favour of my chronometers, 
several of which have been honoured 
with the prizes bestowed by the Govern- 
ment for the best instruments. 

Had the writer of the communication 
confined his attacks to myself, I should 
not have deigned to notice the mere in- 
vention of an anonymous accuser, but 
when his malevolence is directed against 
a gentleman so estimable for scientific 
attainments and moral worth as Profes- 
sor Airy, I feel myself called on to repel 
with scorn and contempt, allegations so 
utterly unfounded and untrue. 

The letter is signed “ Philo-Veritas ;” 
but I shall attempt to prove, in continu- 
ation, that this lover of truth is a “ Liar 
of the first magnitude.” I am also ho- 
noured with the name of Mr. Carter, an 
appellation which does not belong to 
me ; a mere trifle in itself, but worthy 
of notice, since it serves to show the 


carelessness and falsehood which cha- 
racterizes the whole production*. 

In the year 1828 I find, upon refe- 
rence to the official public documents 
relative to chronometers which have 
obtained Government rewards, that the 
prize was awarded to a Mr. Guy of 
Radnor-street, for his chronometer. No. 
1410. Surely this could not be either 
Mr. Parkinson or Mr. Frodsham? In 1830 
the first prize was granted to Mr. Baker 
of Pentonville, the second to Mr. Carter 
of Tooley-street, and the third to Mr. 
Murray ; here again there must be some 
mistake. In 1831 the name of Cottrell, 
Oxford-street, is first on the list; then 
Mr. Frodsham appears for the first and 
only time in the annals of successful 
competition as entitled to the second 

E rize ; Mr. Webster third. What then 
ecomes of the fact, that the whole of 
the prizes in this year were obtained by 
Messrs. Parkinsem and Frodsham ? In 
1832 the first prize was awarded to Mr. 
Molyneux, the second to Mr. Young, 
and the third to Mr. Webster; here 
again I submit that it is impossible to 
find the name of Parkinson & Co. In 
1833 the second premium was granted 
to Mr. Appleton of Burton-street, Bur- 
ton-crescent, and the third to Mr. Mo- 
lyneux ; no chronometer during this 
year performing sufficiently well to en- 
title it to the first prize. In 1834 the 
third and only premium was granted to 
John Carter, 207, Tooley-street ; and in 
1835, although in competition with fifty- 
five chronometers, on the termination of 
the trial, February 1836, only one chro- 
nometer remained, named John Carter, 
Tooley-street, No. 160, which, as the 
subjoined letter will testify, obtained 
the third and only prize. 

So much then, Mr. Editor, for the im- 
partial truths of " Philo- Veritas !” 

I cannot take leave of Philo Veritas 
without exemplifying another proof of 
his amiable veracity; he unblushingly 
asserts that the certificate of Professor 
Airy is erroneous, because, he declares, 
“ Mr. G. B. Airy did not succeed to the 
post of Astronomer Royal, until long 
after the public trials alluded to, had 
ceased.” The gross and unpardonable 
falsehood of this assertion is immediately 
detected and exposed by the following 


* This error wm* the fault of the printer.— Ed. M.M. 
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official letter received by me from the 
Astronomer Royal, dated — 

“ Royal Observatory, Greenwich, 
March 9th, 1836. 

u Sir, — I beg to inform you that at the 
conclusion of the trial (at the end of last 
month) for prizes offered by the Lords Com- 
missioners of the Admiralty, for chronome- 
ters of certain degrees of merit, the trial 
number of your chronometer, Carter, No. 
160, has appeared to be 4 a -53, exceeding 
by a very small quantity, the number 
prescribed by their Lordships for the third 
prize. 

44 In consideration of the very near ap- 
proach to the prize number, and the severity 
of the weather in the past winter, I am di- 
rected by their Lordships to state that they 
have awarded to the chronometer, ‘ Carter, 
No. 160/ the third prize. 

4 ‘(Signed) 44 G. B. Airy. 

44 To Mr. John Carter.” 

I have now to apologise, Mr. Editor, 
for trespassing so much on your valuable 
pages, and, in conclusion, allow me to 
repeat that though 1 was not surprised 
at the effusion of professional envy, 
falsehood and meaness directed against 
myself, yet 1 do most deeply regret, that 
the station of Astronomer Royal, com- 
bined with the splendid talents and 
honourable bearing of the distinguished 
philosopher who fills that exalted post, 
were insufficient to protect him from the 
malevolence and insult of an anonymous 
assailant. 

Feeling assured that after this expo- 
sition your columns will not again be 
made the vehicle of such unworthy at- 
tacks, 

I beg to remain. Sir, 

Your obedient servant, 

John Carter. 

61, Cornhill, and 207, Tooley-street, London. 


OMNIBUS-STOPPING SIGNALS. 

Sir, — Any person who is in the habit 
of travelling in omnibuses must be aware 
how difficult a matter it is for those 
seated at the inner end to communicate 
with the conductor : if they do not cal- 
culate their distance well they are sure to 
overshoot their point by some 50 or 100 
yards. Experience of this has led me to 
trouble you with the following plan. 

Let a cord be stretched close under the 
roof, along the centre, from end to end. 


Let it be made fast at the inner end and 
supported by three or four rings at equal 
distances ; the end nearest the door being 
attached to the lever of a clapper, placed 
to strike a large bell fixed upon the roof. 
A spring bearing upon a lever from the 
axis of the clapper would return it to its 
place. Thus a passenger, wherever 
seated, by merely pressing upon the cord 
would make a single stroke upon the 
bell, thereby instantly gaining the con- 
ductor’s attention. If the bell were suf- 
ficiently deep-toned, the effect would not 
be unpleasant. 

In another way the signal might be 
made still more musical. Let a hori- 
zontal wheel (say 6 inches diameter) be 
suspended under the roof of the omnibus, 
close to the door, with a pulley fixed on 
its axis, having the end of the cord 
wound twice or thrice round it; the 
wheel being kept in position by a spiral 
spring. The edge of the wheel should 
just appear outside the omnibus through 
an opening made for the purpose. In 
the same plane with this wheel let two 
or three steel springs of different lengths 
(like those used in musical boxes, only 
much larger) be fixed to the outside of 
the omnibus, pointing forwards, to be 
struck by studs or pins on the edge of 
the wheel. All this might be packed in 
a very small compass, the wheel, &c., 
being protected by a casing, and the 
musical springs by a projecting ledge or 
roof. A slight pressure upon any part 
of the cord would thus produce a chime 
of two or three notes. 

For Savory’s clock, it appears to me 
that Mr. Gray’s explanation, given in 
your 796th number, is the true one. 
My opinion would not be worth men- 
tioning had it not been formed indepen- 
dently, without being aware, at the mo- 
ment, how exactly it agreed with that 
gentleman’s. Besides the appearance , 
there is not I think room for glass plates 
of sufficient strength, nor is the plan of 
“ Nautilus,” however ingenious, appli- 
cable to the present case, as the boss in 
the centre of the hand is only about a 
quarter of an inch in diameter. 

I remain. Sir, 

Your obedient servant, 

John RiviNGTON,jun. 
Sydenham, Feb. 22, 1839. 
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mb. talbot’s processes of photogenic 

DRAWING. 

[Read at a late meeting of the Royal Society.] 

The subject naturally divides itself into 
two heads — the preparation of the paper, 
and the means of fixing the design. In 
order to make what may be called ordinary 
photogenic paper, the author selects, in the 
first place, paper of a good firm quality, and 
smooth surface ; and thinks, that none 
answers better than superfine writing paper. 
He dips it into a weak solution of common 
salt, and wipes it dry, by which the salt, is uni- 
formly distributed throughout its substance. 
He then spreads a solution of nitrate of sil- 
ver on one surface only, and dries it at the 
fire. The solution should not be saturated, 
but six or eight times diluted with water. 
When dry, the paper is fit for use. He has 
found, by experiment, that there is a certain 
proportion between the quantity of salt and 
that of the solution of silver which answers 
best, and gives the maximum effect. If the 
strength of the salt is augmented beyond 
this point, the effect diminishes, and, in 
certain cases, becomes exceedingly small. 
This paper, if properly made, is very useful 
for all ordinary photogenic purposes. For 
example, nothing can be more perfect than 
the images it gives of leaves and flowers, 
especially with a summer sun. The light 
passing through the leaves delineates every 
ramification of their nerves. If a sheet of 
paper, thus prepared, be taken and washed 
with a saturated solution of salt, and then 
dried, it will be found (especially if the paper 
has been kept some weeks before the trial 
is made), that its sensibility is greatly di- 
minished, and, in some cases, seems quite 
extinct. But if it be again washed with a 
liberal quantity of the solution of silver, it 
becomes again sensible to light, and even 
more so than it was at first. In this way, 
by alternately washing the paper with salt 
and silver, and drying it between times, Mr. 
Talbot has succeeded in increasing its sen- 
sibility to the degree that is requisite for re- 
ceiving the images of the camera obscura. 
In conducting this operation, it will be 
found, that the results are sometimes more, 
and sometimes less satisfactory, in conse- 
quence of small and accidental variations in 
the proportions employed. It happens 
sometimes that the chloride of silver is dis- 
posed to darken of itself, without any ex- 
posure to the light — -this shows, that the 
attempt to give it sensibility has been car- 
ried too far. The object is, to approach to 
this condition as near as possible, without 
reaching it ; so that the substance may be 
in a state ready to yield to the slightest ex- 
traneous force, such as the feeble impact of 


the violet rays when much attenuated. Hay- 
ing, therefore, prepared a number of sheets 
of paper, slightly different from one another 
in the composition, let a piece be cut from 
each, and, having been duly marked or num- 
bered, let them be placed side by side in a 
very weak diffused light, for about a quarter 
of an hour ; then, if any one of them, as 
frequently happens, exhibits a marked ad* 
vantage over its competitors, Mr. Talbot 
selects the paper which bears the corres- 
ponding number to be placed in the camera 
obscura. 

With regard to the second object — that of 
fixing the images — Mr. Talbot observed, 
that, after having tried ammonia , and several 
other re-agents, with very imperfect success, 
the first which gave him a successful result, 
was the iodide of potassium, much diluted 
with water. If a photogenic picture is 
washed over with this liquid, an iodide of 
silver is formed, which is absolutely unalter- 
able by sunshine. This process^ requires 
precaution ; for, if the solution is too strong, 
it attacks the dark parts of the picture. It 
is requisite, therefore, to find, by trial, the 
proper proportions. The fixation of the 
pictures in this way, with proper manage- 
ment, is very beautiful and lasting. The 
specimen of lace , which Mr. Talbot exhibited 
to the Society, and which was made five 
years ago, was preserved in this manner. 
But his usual method of fixing is different 
from this, and somewhat simpler — or, at 
least,, requiring less nicety. It consists in 
immersing the picture in a strong solution of 
common salt , and then wiping off the super- 
fluous moisture, and drying it. It is suffi- 
ciently singular that the same substance 
which is so useful in giving sensibility to the 
paper, should also be capable, under other 
circumstances, of destroying it ; but such is, 
nevertheless, the fact. Now, if the picture 
which has been thus washed and dried, is 
placed in the sun, the white parts colour 
themselves of a pale lilac tint, after which 
they become insensible. Numerous experi- 
ments have shown the author that the depth 
of this lilac tint varies according to the quan- 
tity of salt used, relatively to the quantity 
of silver ; but by properly adjusting these, 
the images may, if desired, be retained of an 
absolute whiteness. He mentions, also, that 
those preserved by iodine are always of a 
very pale primrose yellow, which has the 
extraordinary and very remarkable property 
of turning to a full gaudy yellow, whenever 
it is exposed to the heat of a fire, and re- 
covering its former colour again, when it is 
cold. — Athenaeum . 
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ROYAL INSTITUTION. — MR. JOHNSTONE'S 

LECTURE ON THE DISTINCTIONS IN THE 

INVESTIGATION OP MENTAL AND MA- 
TERIAL PHENOMENA. 

Fel). 22nd. — The Conner zatione. — There 
were some interesting specimens on the 
table of the rock salt of Cheshire, and of 
the several varieties of refined salt as pre- 
pared for the different markets, sent by Mr. 
Hemming. Mr. Palmer’s pneumatic filter 
was exhibited. It will be unnecessary to 
notice it here, as it was described in a re- 
cent number of the Mechanics' Magazine . 
We will only observe, that though in most 
cases it will form a useful apparatus, still 
there is such a thing as making more haste 
than good speed. Good filtration cannot 
always be effected through the medium of 
pressure as a substitute for surface, but 
where it can be used with advantage, this 
is a ready and elegant mode of applying 
it. 

The Lecture . — Mr. Johnstone lectured 
“ on the leading distinctions in the investi- 
gation of mental and material phenomena.” 
This is a subject which, to have justice done 
to it, would have required a mind of the 
highest order, and a larger allowance of 
time than could be afforded to a single lec- 
ture. As thus treated, it would not have 
been inappropriate either to the occasion or 
to the character of the audience ; but as 
treated by the lecturer it was an agreeable 
essay on the advantages and on some of the 
characteristics of metaphysical science, in- 
terspersed with pleasant remarks and quo- 
tations, and having just such a sprinkling 
of allusion to physical facts as would afford 
a colouring of justification of the title given 
to the lecture. The title was a misnomer 
also, in a yet more important particular, for 
the few “ leading distinctions” to which 
the lecturer adverted, referred to what is 
incidental to the subjects themselves, and 
not to discriminations in the mental process 
implied in their “ investigation .” In jus- 
tice to the lecturer it should be observed, 
that besides being compelled by the limita- 
tion of his time (the rule, which grants only 
an hour, being always strictly enforced) to 
give only fragmentary notices, as it were, of 
his subject, he was almost obliged to introduce 
physical illustrations, if merely to relieve 
the tedium of his theme, and even though 
it should require a most indulgent latitude 
of allowance to deem them as being at all 
relevant to it, in the manner at least, in 
which he treated it. 

An abstract of the lecture would exceed 
our limits, and a complete syllabus would 
be uninteresting; we shall therefore give 
in the latter form only two of its heads, 


the first, on acount of the justness of the 
observations, and the second, to substan- 
tiate our criticism. 

1. Physical science depends greatly as to 
its progress and its truthful character, on 
the mind’s procedure in the investigation of 
its objects; hence the value of mental 
science, the utility of its culture, the futility 
of the ancient philosophy, the efficiency of 
the Baconian method, and the surprising 
advances which have followed its adoption. 
Ancient, was not less vigorous than modem 
intellect, but it took the wrong path. 

2. The evidence of facts in mental inves- 
tigations is internal and cogitative, whilst 
in those which are physical it is external and 
experimental — illustrated by chemical ex- 
periments, giving evidence of the facts that 
there is fire in water, and that in a clear sa- 
line solution (Epsonl salts) there exists an 
insoluble material — illustrated by the ma- 
thematical theorem, that the square of the 
hypotenuse of a right-angled triangle, is 
equal, &c. 

It was in this part of his subject — for no 
where else had it any bearing on physical 
phenomena — that the lecturer appeared to 
think, that by adducing such obvious dif- 
ferences in the form of investigation, as are 
denoted by the terms, experiment and co- 
gitation, he was pointing out “distinctions” 
in the nature of investigation. The form is 
determined by the purport or the peculiar 
subject of inquiry, and may be experimental 
or cogitative, or both, either in mental or 
physical science, but the process of investi- 
gation, in itself, is purely a mental procedure, 
whichever the form, or whichever the science, 
and to it belong such mental distinctions 
only, as are indicated by the terms deduction 
and induction. Indeed to speak still more 
correctly, experiment, like observation, is 
one of the conditions of investigation, rather 
than one of its forms, but cogitation is es- 
sential to it, as being the plastic spirit which 
uses the materials that the other, as the in- 
strument, obtains, and moulds and fashions 
them into coherent forms. In the order or 
method of this mental proceeding, two 
“leading distinctions” may be observed, ac- 
cording to which the “ investigation of phe- 
nomena” may be characterised as either de- 
ductive or inductive. To have had those 
distinctions pointed out, and the advantages 
of their corresponding methods elucidated, 
as being equally subservient in mental as in 
material philosophy, would indeed have been 
a treat. 

In his observations on the uncertainty of 
the evidence afforded through the medium of 
the senses, the lecturer quoted Lord 
Brougham in support of his own opinion, 
that we are not so clearly cognizant of the 
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existence of matter as of mind, and illustrated 
the deceptive nature of sensible evidence, by 
the exhibition of specimens of machine me- 
dallion engraving, which conveys the illusive 
idea of relief, and of a specimen on a large 
scale of the philosophical toy, the invention 
we believe of Dr. Roget, which conveys to 
the eye the impression of a whole and perfect 
image, although depicted in moieties on the 
opposite sides of a revolving tablet. The 
lecturer, in conclusion, alluding to the vast 
difference which exists in different individuals 
in respect to their mental faculties, instanced 
the cases of Shakespeare and Newton f and 
eulogised them in glowing terms. 


NOTBS AND NOTICES. 

Stephenson Memorial . — We observe, with plea- 
sure, that a well-deserved tribute of admiration and 
respect i^ about to be paid to an individual, to 
whose genius and untiring energy, his country is 
deeply indebted for one of her grandest modern 
improvements— the formation of railways, and the 
application of locomotive power— we allude, of 
course, to George Stephenson, Esq. A committee 
has been formed, embracing many of the first names 
connected with the iron trade, to consider the sub- 
ject of a 11 Stephenson Memorial,” and we hear 
that a colossal statue is spoken of, to be erected in 
such part of the kingdom as may hereafter be de- 
termined upon, and formed of that most appro- 
priate material — cast-iron.— Mining Journal. 

' The Iron Sailing Ship .— The first sailing vessel 
ever built of iron was, it will be recollected, con- 
structed in Liverpool, and was, very appropriately 
named the Ironsides. She sailed for Pernambuco, 
which she reached after a passage of forty-seven 
days. Much interest, indeed, anxiety was felt to 
know whether the iron would influence the needle. 
We are happy to state, that the compass was cor- 
rect, throughout the whole passage; and that, 
therefore, no fear need be entertained as to Its ge- 
neral correctness on board of iron-built ocean-going 
vessels. The Ironsides may be shortly expected on 
her return passage. 

Robertses Self-acting Mule . — The petition of Mr. 
Roberts, of the firm of Sharp, Roberts, & Co., of 
Manchester, praying for a prolongation for seven 
years, of the several patents granted to him in the 
year 1825, for the United Kingdom of Great Britain 
and Ireland, for that important invention, was 
heard lately before the judicial committee of 
her Majesty's privy council present, the Mar- 
quis of Lansdowne, lord president; Lord Lynd- 
hurst. Lord Brougham, and Sir Herbert Jenner. — 
Counsel for the petitioner, Sir Frederick Pollock 
and Mr. Teed. No caveat having been entered 
to oppose the application, the Attorney- General 
briefly addressed their lordships, stating that on 
the part of the crown he had no objection to offer 
to the prayer of the petitioner being granted. A 
model of the machine was then exhibited, and the 
nature and objects of the invention were explained 
to their lordships. Evidence was next given in 
support of the allegations contained in the petition ; 
and after a short consultation, the Marquis of 
Lansdowne, on behalf of the judicial committee, 
granted a prolongation of the several patents for the 
term prayed for, on account of the great ingenuity 


and merit of the invention, and the obstacles which 
had from time to time been opposed to prevent the 
patentee from deriving a fair remuneration for so 
important an invention during the original term of 
the patents. 

New Patterns and Inventions Bills . — We have 
received copies of Messrs. Mackinnon and Baines' 
“ Bill for the better encouragement of arts and ma- 
nufactures, and securing to individuals the benefit 
of their inventions for a limited time ;** and Messrs. 
Thomson and Labouchere's “ Bill to secure to pro- 
prietors of design for articles of manufacture, the 
copyright of such designs for a limited time.*' The 
former bills is similar to Mr. Mackinnon's of last 
year; — the subject of fourteen years patents, we 
grieve to see, remains unattended to. We shall 
offer a few remarks on the subject in our next. 

Beale' 8 Patent Air Light . — Modes of obtaining 
artificial light seem now to be the scientific mania 
of the day. We have almost every week occasion 
to notice some new luminary with greater or less 
pretensions to superiority and economy. Mr. Beale 
some years ago patented a method of burning coal 
tar and other cheap oleaginous substances, by forcing 
a current of air through the burner at about the 
point of combustion ; but in consequence of the 
unpleasant smell which the tar or other cheap oil 
produced, its use was confined to manufactories and 

£ laces where this was defect of little consequence. 

[r. Beale, some time ago, at the instigation of Mr. 
De Mourier, entered deeper into the theory of his 
invention, and has succeeded in so improving his 
apparatus as to render it capable of burning oil of 
various kinds, or rather generating gas therefrom 
and burning it mixed with a stream of atmospheric 
air, obtaining a most clear and beautifhl light, and 
without smell or smoke. We have seen five lamps 
in action at Mr. De Mourier's private offices in 
Lombard-street, in which the merits of the inven- 
tion are clearly evidenced. The stream of air is 
supplied to the lamps by means of a double bel- 
lows, similar to the bellows of an organ, kept in 
motion by a weight. Instead of the weight a spring 
may be used. There are, of course, numerous ways 
of supplying the air, but the method just described 
appears well adapted for private and public build- 
ings. The proprietors of the patent, we under- 
stand, intend to contract to supply parties at half 
the price of gas. As we intend shortly to publish 
a detailed description of the whole apparatus, we 
shall not therefore now enter more particularly 
into its construction. 

New Dibbling Machine.— Mr. James Hitchins, of 
this city, is about to Introduce to the notice of the 
fanner and the public, a machine for dibbling 
wheat, turnips, or any kind of grain and seed. By 
a simple arrangement, seed and bone-dust, in small 
or large portions, are deposited together in holes 
made at exact intervals. The whole apparatus can 
be worked at the ftill speed of a horse in a walking 
pace. It is well known that bone-dust in drill- 
rows is of small value except in the first stage of 
vegetation, and when not in actual contact with the 
seed, it is rather detrimental than beneficial. By 
this dibbling machine, 75 per cent, will be saved in 
the amount of bone-dust required, and nearly all 
the expense of thinning the plant and keeping 
them clean in future, will be economised . — Lincoln 
Qaxette. 

Salt Manufactory .— Manufactories are about to 
be established in various parts of the agricultural 
districts, for the purpose of supplying the farmers 
with marine salt, soda, and lime, for manure, at a 
reduced rate— and this is to be effected by establish- 
ing these works in such stations as are most easy 
of general access. — Mark-lane Express. 
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THE PATENT FRESH-AIR PNEUMATIC 
GRATE. 

Mr. Jeffreys’s new warming and ven- 
tilating apparatus, “ the fresh-air pneu- 
matic grate/’ is so named on account 
of the peculiarity in its structure, 
which causes the point of greatest 
pressure of the several currents of air 
entering the chimney to be on a vertical - 
plane, instead of a horizontal one, as in 
common fire-places, where the pressure 
is in the chimney throat. 

It has been the desire of all judicious 
improvers of grates and fire-places to 
bring the grate as far forwards as pos- 
sible ; but so long as the ascent of the 
smoke is in the usual course this can 
only be effected by lowering the front or 
breast-work. If the fire is brought 
quite out of the chimney the front has to 
be closed down to, or near to, the upper 
bar, forming almost a close stove. If 
such a fire has the bars exposed the 
consumption of fuel is very large, and 
its warming power is small. There is a 
great rush of air through the fire, burn- 
ing away the fuel, and the upper surface 
being shut in its heating influence is lost. 
Such a fire, though preferable to a close 
stove, is less cheerful than a common 
fire. In some particular cases an open 
fire can be set out in front of a chimney, 
as in some places in the north, but then 
a very large draught of air is required 
to force the current of smoke backwards 
into the hole leading to the chimney, 
and puffs of smoke are at all times liable 
to escape into the room. 

- The elevating of the front or breast- 
work of a fire-place so much improves 
its appearance and effect, that many per- 
sons are ready to sacrifice the advantage 
of a forward position of the grate, in 
order to command it. By putting the 
grate far in, as was common in former 
days, a very lofty and stately appearance 
may be given to the open front, but then 
the warming effect is lessened. 

The grate we have now to de- 
scribe commands both the advantages in 
their fullest degree. It is more open in 
front than any other grate, and is, never- 
theless, so well set out, that a person 
quite in the chimney corner, has the fire 
right before him. It radiates as directly 
on both sides as it does forwards. Its 
range of radiation is in fact doubled. 

Upon first seeing it the impression of 
most persons is that such a fire must 


smoke ; but so far is this from being the 


Fig. 1. 
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neys, or a wall out-tops the chimney 
it is connected with. In this case no fire- 
place can be proof against puffs, though 
the pneumatic grate is saia to be much 
freer from this influence even than others. 

An apparatus of this description is in 
operation at a house of business belong- 
ing to its inventor, Mr. Jeffreys, No. 148, 
Regent-street, being one of the depots 
for the well-known instrument, the 
"Respirator,” also that gentleman’s in- 
vention. It has been visited by the most 
eminent men of science in London, and 
has received their unqualified approval, 
as also that of men of taste in design, 
who consider the plan to have great ca- 
pability for tasteful decorations, and 
elegance of form. 

We have ourselves seen it, and ex- 
amined it attentively, and as far as we 
can judge from a single inspection, the 
foregoing statements are fully borne out. 

Description of Mr. Jeffrey’s Fresh-air 
Pneumatic Grate. — Fig. 1, is a vertical 
section; fig. 2, (p.419)a horizontal section 
or plan, and fig. 3, a front view. On the 
front page fig. 4 is a front elevation, 
and fig. 5 a plan. Fig. 6 (p. 419) is a 
side elevation, and fig. 7 another side 
section. A is a common house chim- 
ney. B B is the capacious space in 
the chimney in which common grates 
are set. C C, the large front opening 
partially closed by the brick work 
C C, into which is set the apparatus 
E E, F F, which consists of a box 
below E E nearly square, having flat 
tubes F F F, placed parallel, very near to 
each other, and upright, or nearly so, 
and passing through a partition of metal 
R R, above, so that the current which is 
making its exit at L L from the tubes 
denoted by the vertical arrows, fig. 1, 
is kept distinct from the current passing 
between the tubes into the chimney de- 
noted by the oblique arrows. This appara- 
tus is set in the cnimney only so far, that 
the back of it, b b, is many inches in 
advance of the back of the chimney a a, 
figs. 1 and 2, the greater the distance* 
the better will be the effect. G G, figs. 
1, 2 and 3, is a grate of any suitable 
form placed in front of the above appa- 
ratus supported by the iron rods I I, 
which slide in tubes or collars fixed in 
the box E E, so that the grate may be 
moved backwards or forwards by means 
of the screw H, turned in front by a 
winch. The use of this construction is 


to allow air to pass up behind the grate 
between it, and the apparatus E E, F F, 
shown by the arrows 1, 1,1; which air 
keeps the flaming current (arrows 2,2,2) 
from entering between the tubes too low 
down ; the current above the summit of 
the flame is thus only allowed to enter 
between, and play against the tubes ; and 
much more heat is thrown forwards into 
the room. O O, figs. 1 and 3 are two 
cheeks of marble, common stone, or 
metal, which prevent the ascending cur- 
rent from the fire from being blown 
sideways ; and N N, figs. 1 and 3 is a 
frieze of similar materials forming a 
screen for turning any smoke that may 
rise so high into the fissures between the 
tubes F, F, F. Thus there is no upright 
passage into the chimney, and it will be 
perceived that the very back of the fire 
is several inches in front of the wall of 
the room, W W, figs. 1 and 2 ; and the 
space from the upper bar of the grate G 
to the frieze N, is even much more than 
in ordinary grates, causing the opening 
in front to be very capacious, while the 
grate also faces the room at the sides as 
much as in front. A grate placed in this 
position, unaccompanied with any parti- 
cular provision, would send most of its 
8mokeinto the room, although the frieze 
N should be brought to within half the 
distance, at which it is here placed above 
the grate; and it has been supposed 
by persons not familiar with the move- 
ments of heated currents, that by placing 
in its way the large apparatus, occu- 
pying most of the passage towards the 
chimney, the tendency of the smoke 
to enter the room would be increased ; 
whereas, by thus obstructing the 
greater part of the passage the opposite 
effect is produced, the whole of the 
smoke enters the chimney with a stea- 
diness unequalled by the draught of 
any common fire if the apertures are 
vertical, and their summit R R, is above 
the level of the frieze N. Hence, by 
this construction most smokey chimneys 
may be effectually cured. Nearly the 
same effect would be produced by plates 
of metal placed parallel with the edges 
forward between the fire and the chim- 
ney ; but by employing the tubular ap- 
paratus F F, in addition to the above im- 
portant effect of enabling the fire to 
stand forward into the room, the tubes 
may be made to receive air from the box 
below E E, and to discharge it into the 
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room at L L L L fig. 1, which is a 
space fronted by any neat plate L fig. 3. 
This air (arrows 3, 3, 3) while passing up 
the tubes is exposed over a great surface 
to the action of the smoke-current pass- 
ing between the tubes, and it draws from 
this current a large part of its warmth. 
By increasing the draught up the tubes 
by a hollow half-column 1 1 fig. 3, re- 
ceiving the air from L L, and discharging 
it at the top of the room; and by making 
the area of the tubes much freer than that 
of the fissures between them, as much or 
more air maybe made to circulate up them 
than passes up the chimney itself, and 
thus, nearly half of the warmth of 
smoke may be saved. The air enters 
the box E E at the opening K, figs. 1 
and 3, and is brought thither by a pas- 
sage made behind the skirting board 
to an orifice below the nearest window, 
where the wall is thin and the opening 
easily made. At K there is a two-way 
slot, or door, by opening or closing 
which the air of the room, or that from 
without doors, may be made to enter the 
box E E, at pleasure. By substituting 
sheet metal for the skirting, and 
clearing away the plaster, and widening 
the cornice, or moulding a little, a pas- 
sage of from 3 to 5 inches deep, and 
from 6 to 10 inches high, may be ob- 
tained ; or a pipe may be conveyed un- 
der the floor between the joists; or where 
the back of the chimney is towards the 
open air, the easiest and best passage 
will be found in that direction. This 
bringing in and warming of fresh air in 
great abundance, is a point of the great- 
est importance to health, and it puts an 
end to all cold draughts from the win- 
dows and doors. P P are marble jambs 
on each side of the grate. On one side 
the lower portion of the jamb is made 
to slide out, leaving a passage Z Z Z Z, 
fig. 2, below the brick work, for the 
entry of a person into the chimney. S S, 
fig. 3, are polished reflectors of steel. 
Fig. 8 is one of two frames of cast-iron, 

E laced behind the tubing; one frame 
ehind the upper, the other behind the 
lower half of the tubes. By raising or 
depressing the handle g 9 the frame is 
shifted so as to leave open or to close 
the fissures between the tubes, and thus 
to regulate the draught. The arrows 
i i and i' i', fig. 2, show the manner in 
which oblique currents of air which 
would disturb the course of the smoke 
are changed in the passages into parallel 9 


currents, and as such in the chimney they 
have no tendency to compress or ob- 
struct the course of the smokey current 
between them. 

Thisapparatusadmitsof amuch cheaper 
form than that shown in the frontispiece. 
It may be wholly of cast-iron, and made 
for a cost trifling, when compared with 
the expected economy of fuel. 

Some persons not prepared with the 
knowledge of pneumatics which renders 
manifest the peculiarity of the construc- 
tion of this stove, have looked to the point 
in which it is alone similar to inventions 
of former dates, namely, the provision for 
bringing in fresh air from without doors 
by a passage or pipe carrying it to the 
back of the fire. But in all other cases 
the air-tubes are set in the fire, and 
even when of earthenware must become 
overheated, and render the air passing 
through them unwholesome. Whereas, 
in the pneumatic grate the tubes 
cannot be overheated, and instead of 
robbing the fire, they derive their 
heat entirely from the waste smoke. 
They are, in fact, the pneumatic 
apparatus itself, which in a very happy 
manner is made to perform the double 
duty of ensuring a steady and certain 
in-draught of the smoke from a well 
proj ected fire, and of warming thoroughly, 
yet moderately, a very large body of 
fresh air, without robbing the fire itself 
of any heat for the purpose. 


MR. 8. CROSLEY’s PNEUMATIC 
TELEGRAPH. 

Sir, — It is a matterof surpriseand regret 
that in a commercial country like Eng- 
land no improvement has yet taken 
place in telegraphs so as to render them 
available by night as well as by day, and 
also in foggy weather. Two projects, 
viz. : the hydraulic and electro-magnetic 
have already been laid before the public 
— a third, the pneumatic, is now offered, 
and it is earnestly hoped the very great 
importance of the subject may attract 
the attention of government with a view 
of examining into their respective merits, 
in order, if practicable, that the most 
eligible project may be adopted. 

The following is a description of the 
pneumatic telegraph recently proposed 
by Mr. S. Crosley : — 

1 . Atmospheric air is the conducting 
agent employed in the operation of the 
pneumatic telegraph. 
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2. The air is isolated by a tube ex- 
tending from one station to another; 
one extremity of the tube is connected 
with a gas-holder or collapsing vessel, as 
a reservoir to compensate for any dimi- 
nution or increase of volume arising 
from compression or from changes in 
the temperature of the air in the tube, 
and for supplying any casual loss by 
leakage. The other extremity of the 
tube terminates with a pressure index. 

3. It will be evident to every one ac- 
quainted with the physical properties of 
atmospheric air, that if any certain de- 
gree of compression be produced and 
maintained in the reservoir, at one sta- 
tion, the same degree of compression 
will speedily extend to the opposite sta- 
tion, where it will become visible to an 
observer by means of the index. 

4. Thus, with ten weights producing 
ten different degrees of compression, 
distinguished from each other numeri- 
cally, and having the index at the op- 
posite station, marked by corresponding 
figures, any telegraphic numbers may 
be transmitted, referring in the usual 
way to a code of signals, which may be 
adapted to various purposes and to any 
language. The only manipulation is 
that of placing a weight of the required 
figure upon the collapsing vessel at one 
station, and the same figure will be re- 
presented by the index at the opposite 

t station. 

5. In establishments where the tele- 
graphic communications do not require 
the constant attendance of a person to 
observe them, and where periodical at- 
tendance is sufficient, the signals may 
be correctly registered on paper, by con- 
necting with the air tube an instrument 
called a pressure register, also invented by 
Mr. Crosley, which has been successfully 
employed inlarge gas-light establishments 
upwards of fourteen years, for registering 
the variations of the pressure of gas in 
street mains. The same instrument pro- 
duces also an increased range of the index 
scale, by which means the chance of 
errors from minute divisions is obviated. 

6. There being now three different 
projects for improvements in telegraphic 
communications, viz. : the Electro-Mag- 
netic, the Hydraulic, and the Pneumatic 
Telegraphs, — and assuming that such 
improvements are of importance to the 
state, as well as to railway proprietors 
and the community at large, it seems 
desirable that their merits should be 


thoroughly investigated by competent en- 
gineers, and that the aid of government 
should be solicited, for the purpose of 
establishing, on a practical Beale, the 
most eligible project. 

7. It may De observed, that the in- 
troduction of railways, has not only 
created an additional use for telegraphic 
communications, but the important diffi- 
culty which previously existed in the 
expense of providing a proper line and 
safe foundation is, at once, removed by 
the side of the railway itself, possessing 
as it does, by its police, the most ample 
security against injury, either to the 
tubes or electric wires. 

8. The prominent questions for con- 
sideration seem to be — the certainty and 
accuracy of the communications, the 
first cost, the expense of repair and su- 
perintendence, also the time required for 
transmitting intelligence. 

9. On the question of time, it is quite 
clear that neither the hydraulic nor the 
pneumatic can compete with the electro- 
magnetic telegraph in rapidity. No 
doubt, on investigation, each project will 
be found to possess its peculiar advan- 
tages. Thus, in considering the ad- 
vantage one may have in point of time, 
another may possess a greater degree of 
certainty or accuracy in the communica- 
tions, sufficient to outweigh the differ- 
ence of time, for instance, between 1 
second and 1 minute, or even between 
1 second and 5 or 10 minutes. 

10. The projector of the Pneumatic 
Telegraph is not in possession of any 
experimental results on a practical scale 
by the electro-magnetic or by the hy- 
draulic telegraphs, employed at any con- 
siderably extended distances, or of their 
continued operation for any long period 
of time ; nor can he offer much decisive 
information, of a practical nature, analo- 
gous to the operation of the pneumatic 
telegraph on these points ; the following 
circumstances may, however, be re- 
ferred to : — 

1 1 . There has been upwards of twenty 
years’ experience in the transmission of 
gas for illumination through conduit 
pipes of various dimensions. In several 
instances, the gas has been supplied at 
the distances of five to eight miles by 
low degrees of pressure. As one proof 
of great rapidity of motion, it has been 
observed, that when any sudden inter- 
ruption in the supply has occurred at the 
works, the extinction of all the lights. 
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over large districts, has been nearly 
simultaneous. Another instance of the 
great susceptibility of motion which fre- 
quently happens, is the flickering motion 
of the lights at great distances when 
water has accumulated in the pipes. 

12. The only experience in the trans- 
mission of atmospheric air through con- 
duit tubes, which applies more particu- 
larly to this subject, may be referred to 
at three railway establishments ; viz., 
Edinburgh, Liverpool, and E us ton- 
square, London. In these establish- 
ments, air-tubes, from lj to 2 miles in 
length, have been employed for the pur- 
pose of giving notice when a train of 
carriages is ready to be drawn up the 
inclined plane by the stationary engine 
at the summit, so that it may without 
delay be put in motion. This notice is 
communicated by blowing a current of 
air through the tube at the foot of the 
inclined plane, and sounding an organ- 
pipe, a whistle, or an alarm-bell at the 
stationary engine. It will be satisfactory 
to know, that this operation has been 
regularly performed from two to four 
years without one single failure or dis- 
appointment. 

13. It may further be noticed, that a 
trial was made with a tube of one inch in 
diameter; very nearly two miles in length, 
returning upon itself, so that both ends 
of the tube were brought to one place : — 
the compression applied at one end, was 
equal to a column of seven inches of 
water ; and the effect on the index at the 
Other end, appeared in fifteen seconds of 
time. 

14. Laws have been propounded by 
eminent men on the expenditure of aeri- 
form fluids through conduit pipes, and 
of the resistance of the pipes ; but these 
are not strictly applicable to the present 
question. Under all circumstances, it 
seems desirable that experiments on a 
practical scale, at extended distances, 
should be resorted to, as the most satis- 
factory guide for carrying into effect te- 
legraphic communications of this kind. 

A model of the pneumatic telegraph 
is placed at the Polytechnic Institution, 
where its operation may be seen daily at 
half-past 12 and half-past two o’clock. 

S. 

London, March 2, 1839. 



ON THB SUPPLY OF WATER TO THB 
METROPOLIS. 

. Sir,— I have on two previous occa- 
sions adverted to the benefits that would 
be derived by rendering the supply of 
gas uniform and uninterrupted j I now 
beg leave to allude to the more pressing 
necessity that exists for, and the greater 
advantages that would result from, the 
uninterrupted supply of another fluid, 
of far more vital importance, viz. : water. 

Much has been said and written, and 
sometimes justly, complaining of the 
limited and irregular manner in which 
this necessary of life is doled out by 
some of the London water-companies. 
Well-grounded complaints are conti- 
nually being made either of inferiority 
of quality, or deficiency of quantity, or 
of both ; the latter cause of complaint, 
upon some recent occasions of fire, has 
occasioned the most disastrous conse- 
quences. At the same time, every candid 
person who is conversant with these 
matters will at once admit, that great 
improvements have of late years taken 
place, both in the quantity and the qua- 
lity of the water generally supplied. On 
the other hand, I imagine the most 
zealous friends and advocates of the 
water-com panies must acknowledge there 
still remains room for considerable im- 
provement. 

I apprehend it is unfortunate that 
among our many mechanical inventions, 
we have no such thing as a water-meter ; 
at least nothing that approximates suffi- 
ciently near to the character and offices 
of a gas-meter ; no practical method of 
registering the quantity of water sup- 
plied to different parties. 

The introduction of a machine, not 
too expensive iu its construction nor 
easily deranged, that would accurately 
register the quantity of water supplied, 
and thereby enable the water-companies 
to stipulate for payment for the quantity 
used, at a given rate per hundred or 
thousand feet, would create a new era in 
these matters. It is well known that 
wilful waste and frauds of various kinds 
are continually practised upon the se- 
veral water-companies; many people 
seem to imagine they can never get 
enough for their money. Upon the oc- 
casion of a serious deficiency of water 
occurring at some fires in the city a few 
years since, an inquiry into this matter 
was instituted in the Court of Common 
Council, when Mr. Mylne stated, that 
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the New River Company had discovered 
that immense waste took place, and that 
the water was appropriated in many ex- 
traordinary ways. He mentioned one 
instance where a smoke-jack having been 
found inefficient, a water wheel was 
formed in the chimney, and the meat 
roasted by its hydraulic power! My 
own observations lead me to believe, that 
in those districts where the supply of 
water is tolerably abundant, the quan- 
tity positively and absolutely wasted, 
far exceeds the quantity that is fairly 
used. In the districts of some of the 
southern companies, the period of sup- 
ply is limited to one hour three times 
per week, and in these districts nearly 
one-third of the consumers are with- 
out the ordinary means for shutting 
off the water when their butts, &c. 
are filled — consequently the superfluous 
water runs to waste, to the great annoy- 
ance of those, whose cisterns being on a 
higher level seldom receive more than a 
very scanty supply. Persons sometimes 
quarrel with their water-rate, and dis- 
pense with the public supply. They 
sink a well on their premises — erect a 
pump — and obtain any quantity of water 
they please (as they say) for nothing. 
Taking the cost of the pump, the expense 
of sinking the well, and to these add the 
charge for labour in pumping (which is 
in^ exact proportion to the quantity 
raised) and I question whether there is 
in any case much saving. There is some 
little convenience in being able to obtain 
upon any particular occasion an extra 
quantity of water — but against this must 
be set tne risk of being left at some sea- 
sons of the year, without any water at all. 

Calculated as the present water-charges 
are, to cover the enormous waste of the 
extravagant, they may perhaps seem 
high, although in many places, a like 
supply on similar terms, would be hailed 
with the utmost delight. 

I believe whenever it shall become 
feasiblefor the water-companies to charge 
for the quantity actually consumed, the 
cost will be found extremely moderate, 
and quite as low, if not cheaper, than 
the expense incurred by individuals for 
private supplies. 

Many persons would gladly pay for an 
increased supply of water, who, under 
the present arrangements cannot pos- 
sibly obtain it ; while those whose con- 
sumption was small, would reap the full 
benefit of their economy, and find their 


charges proportionally diminished. Un- 
der such a8y8tem,the mains and services 
would always remain charged, and every 
cistern remain filled. The permanent ana 
plentiful supply of water thus afforded, 
in the event of fire, would prove of in- 
calculable advantage. It was well ob- 
served by Mr. Braid wood upon the in- 
vestigation before alluded to, that “ bad 
the supply of water for domestic pur- 
poses been more liberal, the want of it 
would not have been so severely felt in 
case of fire.” Whether we regard the 
health, the morals, or the security of the 
community, an abundant supply of pure 
water must be considered a public and a 
private blessing. 

Commending the subject of a water- 
meter, to the consideration of theingenious, 

I remain, Sir, yours, respectfully, 

Wm. Baddeley. 

London, March 7, 1839. 


TAKING IMPRESSIONS OF DIFFERENT 
SIZES FROM THE SAME PLATE. 

Sir, — In the report of the meeting of 
the Royal Institution, February 8th, in 
No. 811, there is a notice of a print hav- 
ing been laid on the table by Mr. 
Brockedon, remarkable for having im- 
pressions of three different sizes taken 
from the same plate ; and it is stated that 
the process is as yet undiscovered. Allow 
me to suggest the following as the me- 
thod by which it is, or at least by which 
it may, be effected ; and I communicate 
it with the more confidence, from Mr. 
Brockedon having told me that he be- 
lieves it to be the plan which is really 
adopted, and that it has already been 
suggested by two or three individuals, 
among whom I believe may be reckoned 
Mr. Brockedon himself, and Professor 
Wheatstone. 

I imagine then, that an impression is 
taken from an engraved copper plate in 
some soft metal, or probably in some 
more fusible yet ductile alloy, by the 
French method of stamping, called, En 
cliche ; this impression is used to obtain 
its reverse in a similar manner, and that 
these two, thus fitting exactly into each 
other, are then passed together through 
the rolling mill until the desired exten- 
sion is obtained. Of course care is taken 
that the plates are extended in both their 
dimensions alike, so as to preserve the- 
original proportions of their sides, and it 
is probable they may require cautious. 
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annealing during the process. Thus 
plates of various sizes, and renewable 
from time to time as they become im- 
paired by use, may be easily obtained. 
It cannot be correctly said that the im- 
pressions are printed from the same 
plate, but it may be said with truth that 
they are taken from the same engraved 
plate. The invention is French. 

I am. Sir, yours, &c., 

Ben. Cheverton. 


RAILWAY IMPROVEMENT SOCIETY. 

A private meeting very numerously 
attended by deputations from most of 
the leading railway companies, was held 
on Saturday last at the chambers of 
Messrs. Burke and Venables, in Parlia- 
ment-street, for the purpose of consider- 
ing the propriety of forming a Society 
for promoting and advancing the scien- 
tific improvement of railways through- 
out the kingdom, and for protecting, 
generally, the interests of railway pro- 
prietors. 

Mr. George Carr Glyn, the chairman 
of the London and Birmingham, and 
North Midland Railway Companies, was 
called to the chair, and opened the pro- 
ceedings by adverting to the great and 
manifest importance of the proposed so- 
ciety, as affording a means of bringing 
the united experience and influence of 
the principal persons connected with 
railways, to bear upon all questions 
which may arise respecting them. 

The honourable chairman further al- 
luded to the very great ignorance which 
exists among many, even at this day, on 
the subject of railways, and the conse- 
quent prejudices which prevail against 
mem, and pointed out the great advis- 
ability of having some regularly organ- 
ised association, which would be looked 
up to as an authority on all subjects in 
which their interests were involved. 

The meeting was subsequently ad- 
dressed by several other gentlemen pre- 
sent, who all concurred in the import- 
ance of the proposed association, and 
dwelt on the advisability of forming, at 
its outset, a collection of maps, reports, 
models, snd other scientific and statistical 
details relating to railways, which should 
be accessible to the several members of 
the society, and which would, in time, 
become a most valuable and interesting 


museum of reference on matters con- 
nected with railways. 

Some discussion took place as to the 
amount of the subscriptions, and the 
name to be given to the proposed asso- 
ciation : — viz., whether it should be called 
the " Railway Society” or the “Railway 
Institute,” but eventually this, with all 
other matters of detail, was left to a com- 
mittee of management, formed of some 
of the Directors of the principal railway 
companies present, who were empowered 
to add to their number if they should 
see fit. 

Resolutions, embodying the substance 
of the foregoing remarks, were unani- 
mously passed, and the several persons 
present having enrolled their names as 
the first members of the society, the 
meeting separated. 


ON CAOUTCHOUC — BY ANDREW URE, M.D., 
F.R.S., &C. &C. 

[From the London Journal of Arts.] 

Sir, — Since writing the article “ Caout- 
chouc” for my Dictionary of Arts , Manu- 
factures, and Mines, now in course of pub- 
lication, I have received, from several quar- 
ters, some valuable information ; and have 
also made a series of experiments upon the 
subject, the results of which I have now the 
pleasure of transmitting to you for insertion 
in your journal. 

Hitherto the greater part of the caout- 
chouc has been imported into Europe from 
South America, and the best from Para; 
but of late years a considerable quantity has 
been brought from Java, Penang, Sincapore, 
and Assam. About twelve months ago, Mr. 
William Griffith published an interesting re- 
port upon the Ficus- e las tica, the caoutchouc 
tree of Assam, which he drew up at the re- 
quest of Captain Jenkins, agent in that 
country to the Governor-General of India. 
This remarkable species of fig tree is either 
solitary, or in twofold or threefold groups. 
It is larger and more umbrageous than any 
of the other trees in the extensive forest 
where it abounds, and may be distinguished 
from the other trees, at a distance of several 
miles, by the picturesque appearance pro- 
duced by its dense, huge, and lofty crown. 
The main trunk of one was carefully mea- 
sured, and was found to have a circumference 
of no less than 74 feet ; while the girth of 
the main trunk, along with the supports im- 
mediately round it, was 120 feet. The area 
covered by the expanded branches had a cir- 
cumference of 610 feet. The height of the 
central tree was 100 feet. 
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It hat been estimated, after an accurate 
survey, that there are 43,240 such noble 
trees within a length of 30 miles, and breadth 
of 8 miles of forest near Ferozepoor, in the 
district of Ch&rdw&r, in Assam. 

Lieutenant Veitch has since discovered 
that the Ficus-elastica is equally abundant 
in the district of Naudwar. Its geographi- 
cal range in Assam seems to be between 25 
deg. 10 min., and 27 deg. 20 min. of north 
latitude, and between 90 deg. 40 min., and 
95 deg. 30 min. of east longitude. It occurs 
on the slopes of the hills, up to an elevation 
of probably 22,500 feet. This tree is of the 
banyan tribe, famed for “ its pillared shade, 
where daughters grow about the mother 
tree,” which has furnished the motto “ tot 
rami, quot ar bores,” to the Royal Asiatic 
Society. Species of this genus afford grateful 
shade, however, in the tropical regions of 
America, as well as Asia. 

Many species of other trees yield a milky 
tenacious juice, of which birdlime has been 
frequently made ; as Artocarpus integrifolia , 
and Lakoocha , Ficus indica and religtosa , 
also F. Tsiela , Roxburghii , glomerata , and 
oppositifolia . From some of these an in- 
ferior kind of caoutchouc has been ob- 
tained. 

The juice of the Ficus-elastica of Ch&rd- 
w&r is better when drawn from the old than 
from the young trees ; and richer in the cold 
season than in the hot. It is extracted by 
making incisions a foot apart, across the 
bark down to the wood, all round the trunk, 
and also the large branches, up to the very 
top of the tree ; the quantity which exudes 
increasing with the height of the incision. 
The bleeding may be safely repeated once 
every fortnight. The fluid, as fresh drawn, 
is nearly of the consistence of cream, and 
pure white. Somewhat more than half a 
mound (42 lbs.) is reckoned to be the average 
produce of each bleeding of one tree; or 
20,000 trees will yield about 12,000 maunds 
of juice ; which is composed in 10 parts, of 
from 4 to 6 parts of water, and, of course, 
from 6 to 4 parts of caoutchouc. The bleed- 
ing should be confined to the cold months, 
so as not to interfere with, or obstruct the 
vigorous vegetation of the tree in the hot 
months. 

Mr. Griffith says, that the richest juice is 
obtained from transverse incisions made into 
the wood of the larger reflex roots, which are 
half exposed above ground, and that it pro- 
ceeds from the bark alone. Beneath the line 
of incision, the natives of Assam scoop out 
a hole in the earth, in which they place a 
leaf of the Phrgnium capitatum , Lin., 
rudely folded up into the shape of a cap. 
He observes that the various species of 
Tetranthera, upon which the Moonga silk- 


worm feeds, as also the castor oil plant, 
which is the chief food of the Eria silkworm, 
do not afford a milky caoutchouc juice. 
Hence it would appear that Dr. Royle’s 
notion of caoutchouc forming a necessary in- 
gredient in the food of silkworms, and being 
4 4 in some way employed in giving tenacity 
to their silk,” seems to be unfounded. If 
Botany discountenances this idea, Chemistry 
would seem to scout it altogether, for silk 
contains 11.33 per cent, of azote, and caout- 
chouc contains none at all ;* being simply a 
solid hydro-carburet, and, therefore, widely 
dissimilar in constitution to silk, which con- 
sists of oxygen 34.04, azote 11.33, carbon 
50.69, and hydrogen 3.34 in 100 parts. 

This hydro-carburet emulsion is of com- 
mon occurrence in the orders Euphorbiacia 
and Tulicea , which may be looked on as the 
main sources of caoutchouc. The American 
caoutchouc is said to be furnished by the 
Siphonia elastica, or the Hevea guianensis 
of Aublet, a tree which grows in Brazil, and 
also in Surinam 

Dr. Royle sent models of cylinders, of 
to 2\ inches in diameter, and 4 or 5 inches 
in length, to both the Asiatic and Agricul- 
tural Societies of Bengal, to serve as patterns 
for the natives to mould their caoutchouc by. 
Mr. Griffith says that this plan of forming 
the caoutchouc into tumblers or bottles, as 
recommended by the committee of the Lon- 
don Joint-stock Caoutchouc Company, is, 
in his opinion, the worst that can possibly 
be offered ; being tedious, laborious, causing 
the caoutchouc to be blackened in the dry- 
ing, and not obviating the viscidity of the 
juice when it is exposed to the sun. He re- 
commends, as a far better mode of treating 
the juice, to work it up with the hands, to 
blanch it in water, and then subject it to 
ressure. I shall presently describe a still 
etter method which has recently occurred 
to me, in experimenting upon the caoutchoue 
juice. This fluid, with certain precautions, 
chiefly exclusion from air, and much warmth, 
may be kept in the state of a creamy emul- 
sion for a very long time, 

NewExperimentalResearches onCaoutchouc. 
The specific gravity of the best compact 
Para caoutchouc, taken in dilute alco- 
hol, is 0.941567 

The specific gravity of the best Assam, is , 0.942972 

* 4 44 Sincapore. 0.996650 

44 44 Penang . 0.919178 

In the process of making the elastic 
tissues, t the threads of caoutchouc are first 
of all deprived of their elasticity, to prepare 


* See my paper on the ultimate analysis of vege- 
table and animal substances, in the Phil. Trans, 
for 1822. 

t See Dictionary of Arts, Manufactures, and 
Mines. 
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them for receiving a sheath upon the braid- 
ing machine. For this purpose they are 
stretched by hand, in the act of winding 
upon the reel, to 7 or 8 times their natural 
length, and left two or three weeks in that 
state of tension upon the reels. Thread thus 
inelasticated has a specific gravity of no less 
than 0.948732 ; but when it has its elasticity 
restored, and its length reduced to its pris- 
tine state, by rubbing between the warm 
palms ot the hands, the specific gravity of 
the same piece of thread is reduced to 
0.925939. This phenomenon is akin to that 
exhibited in the process of wire -drawing, 
where the iron or brass gets condensed, 
hard, and brittle ; while it disengages much 
heat : which the caoutchouc thread also does 
in a degree intolerable to unpractised fingers, 
as I have experienced. 

Having been favoured by Mr. Sievier, 
managing director of the Joint-stock Caout- 
chouc Company, and by Mr. Beale, en- 
gineer, with two different samples of caout- 
chouc juice, I have subjected each to che- 
mical examination. 

That of Mr. Sievier is greyish brown, 
that of Mr. Beale is of a milky grey colour ; 
the deviation from whiteness in each case 
being due to the presence of aloetic matter, 
which accompanies the caoutchouc in the 
secretion by the tree. The former is of the 
consistence of thin cream, has a specific 
gravity of 1.04125, and yields, by exposure 
upon a porcelain capsule, in a thin layer, for 
a few days, or by boiling for a few minutes, 
with a little water, 20 per cent, of solid 
caoutchouc. The latter, though it has the 
consistence of pretty rich cream, has a spe- 
cific gravity of only 1.0175. It yields no 
less than 37 per cent, of white, solid, and 
very elastic caoutchouc. 

It is interesting to observe how readily 
and compactly the separate little clots or 
threads of caoutchouc coalesce into one 
spongy mass in the progress of the ebullition, 
particularly if the emulsive mixture be 
stirred ; but the addition of water is neces- 
sary to prevent the coagulated caoutchouc 
from sticking to the sides or bottom of the 
vessel and becoming burnt. In order to 
convert the spongy mass thus formed into 
good caoutchouc, nothing more is requisite 
than to expose it to moderate pressure be- 
tween the folds of a towel. By this process 
the whole of the aloetic extract, and other 
vegetable matters, which concrete into the 
substance of the halls and junks of caout- 
chouc prepared in Assam and Java, and 
contaminate it, are entirely separated, and 
an article nearly white and inodorous is ob- 
tained. Some of the cakes of American 
caoutchouc exhale, when cut, the foetor of 
rotten cheese ; a smell which adheres to the 
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threads made of it, after every process of 
purification. 

In the interior of many of the balls which 
come from both the Brazils and East Indies, 
spots are frequently found of a viscid tarry- 
looking matter, which, when exposed to the 
air, act in some manner as a ferment, and 
decompose the whole mass into a soft sub- 
stance, which is good for nothing. Were 
the plan of boiling the fresh juice along with 
its own bulk of water, or a little more, 
adopted, a much purer article would be ob- 
tained, and with incomparably less trouble 
and delay, than has been hitherto brought 
into the market. 

I find that neither of the above two sam- 
ples of caoutchouc juice affords any appear- 
ance of coagulum when mixed in any pro- 
portions with alcohol of 0.825 specific 
gravity ; and, therefore, I infer that albumen 
is not a necessary constituent of the juice, 
as Mr. Faraday inferred from his experi- 
ments published in the 21st vol. of the 
Journal of the Royal Institution . 

The odour of Mr. Sievier’s sample is 
slightly acescent, that of Mr. Beale’s, which 
is by far the richer and purer, has no dis- 
agreeable smell whatever. The taste of the 
latter is at first bland and very slight, but 
eventually very bitter, from the aloetic im- 
pression upon the tongue. The taste of the 
former is bitter from the first, in consequence 
of the great excess of aloes which it contains. 
When the brown solution which remains in 
the capsule, after the caoutchouc has been 
separated in a spongy state by ebullition, 
from 100 grains of the richer juice is passed 
through a filter and evaporated, it leaves 4 
grains of concrete aloes. 

Both of these emulsive juices mix readily 
with water, alcohol, and pyroxilic spirit, 
though they do not become at all clearer ; 
they will not mix with caoutchoucine (the 
distilled spirit of caoutchouc), or with pe- 
troleum-naptha, but remain at the bottom 
of these liquids as distinct as mercury does 
from water. Soda caustic lye does not dis- 
solve the juice ; nitric acid (double aquafor- 
tis) converts it into a red curdy magma. 
The filtered aloetic liquid is not affected by 
the nitrates of baryta and silver ; it affords 
with oxalate of ammonia minute traces of 
lime. 

In a continuation of this paper I shall lay 
before your readers, next month, several in- 
teresting facts concerning the manufacture 
of caoutchouc on the great scale, supple- 
mentary to the account given in my Diction - 
ary of Arts , &c. 

18, Charlotte-street, Bedford-square, 

February 18, 1839. 


Digitized by v^.ooQle 



428 


SOLAR DELINEATION. 


THE INVENTION OF PHOTOGENIC DRAWING 
OR SOLAR DELINEATION. 

Sir, — I was somewhat amused and still 
more astonished on perusing, in your Ma- 
gazine of the present month, a letter ad- 
dressed to you by Mr. Thomas Oxley, 
teacher, on the subject of M. Daguerre’s 
method of obtaining fac- similes of objects 
by the action of the solar light. Before I 
proceed to rectify the strange mistake which 
the writer has committed with respect to 
myself, I shall transcribe a portion of his 
letter. Mr. Oxley’s object is to prove that 
he and some other Englishmen had con- 
ceived the idea of obtaining fac- similes of 
different objects by the action of the rays of 
the sun long before M. Daguerre had made 
those experiments which have lately been 
announced in the French journals. He pro- 
ceeds as follows : — 

44 This honour, I believe, is due to Eng- 
land and to Englishmen, and I claim it for 
myself and two other gentlemen, namely, 
Mr. John Tumeau, (Turmeau,) a very ex- 
cellent artist and eminent portrait painter, 
the inventor and patentee of the Liverpool 
lamps, so much celebrated before the intro- 
duction of gas lights, — the other Egerton 
Smith, Esq., a proprietor and editor of the 
Liverpool Mercury ,” &c. 

Mr. Oxley, after some personal compli- 
ments which it is unnecessary here to re- 
peat, states that about the year 1823, having 
then a moderate knowledge of chemistry, 
he was aware that certain chemical prepa- 
rations, especially those of silver, were sub- 
ject to great changes of colour from the ef- 
fect of the rays of light, and he communi- 
cated his ideas on the subject to the gen- 
tlemen just named, &c. Mr. Smith, and 
Mr. Tumeau (Turmeau) both told him that 
they had long “ entertained ideas of the 
possibility of accomplishing such a thing.” 
Mr. Oxley adds that he suggested to Mr. 
Tumeau (Turmeau) and Mr. Smith that 
the camera obscura might be advantageously 
used to facilitate the process. 

Now, Sir, when I inform you that al- 
though I have not been an inattentive ob- 
server of what has been going forwards in the 
scientific world, I never had the most re- 
mote idea of the phenomenon in question 
until I met with a notice of the expe- 
riments of M. Daguerre in the French jour- 
nals, — you may judge of my astonishment 
at finding my name so conspicuously blazon- 
ed forth in your pages ; and as I do not 
wish to 44 strut in borrowed plumes,” I lose 
no time in disclaiming all right to the com- 
pliment so unexpectedly bestowed upon me. 
Mr. Oxley has mistaken me for Mr. Charles 
Seward, who was a partner with Mr. John 
Turmeau, of this town, in the Liverpool 
Patent Lamp. 


These gentlemen, it seems, in the prose- 
cution of their chemical investigations, had 
made some experiments with a preparation 
of silver, and had succeeded in obtaining 
very faint outlines of different objects from 
the action of the sun’s rays, admitted through 
an aperture in a window shutter ; but find- 
ing these solar delineations very evanescent, 
and not being able to fix them, they pursued 
their experiments no further. Mr. Turmeau 
has assured me, however, that he never con- 
ceived the idea of using the camera obscura 
in the process, and that he has no recollec- 
tion of any hint of such appropriation hav- 
ing been suggested by Mr. Oxley. 

As far as the mere knowledge that cer- 
tain preparations of silver spread out on a 
surface of paper, metal, & c., were suscepti- 
ble of receiving impressions from the solar 
light, your respectable and intelligent cor- 
respondent, Sir Anthony Carlisle, has stated 
in your last publication, that he and the late 
Mr. Wedgwood were acquainted with the 
fact forty years ago. 

The discovery of this property of light 
would be of little value, unless permanence 
can be given to the outlines thus obtained ; 
and it seems that M. Daguerre and Mr. 
Talbot have both succeeded in supplying the 
desideratum. As for the claim to prio- 
rity of discovery, we must leave that point 
to be decided by those gentlemen them- 
selves.* 

The insertion of this explanation in your 
valuable Magazine will oblige, 

Sir, yours respectfully, 

Egerton Smith. 

Liverpool, March 6, 1839. 


* It appears, from an art! cle in the last Literary 
Gazette, that the first hint of this discovery was 
communicated to M. Daguerre by M. Neipce, who 
died a few years ago. M. Daguerre intimates, how- 
ever, that the suggestion was, so vague that it cost him 
long and persevering labour to bring it to its pre- 
sent perfection. The correspondent of the Gazette , 
who appears to have clearly established the claim 
of priority for M. Neipce , observes, ** I do not 
think that M. Neipce could have given such a very 
imperfect idea fifteen years ago, as the specimens 
M. Neipce brought and exhibited in 1827, in Eng- 
land, (and some of them are still in my possession,) 
are quite as perfect as those productions of M. 
Daguerre described in the French newspapers of 
1839.” As far as we can gather, from the rather 
scanty information now before the public on this 
subject, there seems to be considerable difference, 
both in the process and effect, between the methods 
adopted by M. Daguerre and Mr. Talbot. The fol- 
lowing paragraph on the subject is derived, we 
believe, from some of the French journals “ The 
scientific folk of Paris are busied in endeavouring 
to find out the composition of the plate by which 
M. Daguerre is enabled to obtain an exact repre- 
sentation of any object or scene. This plate, placed 
in a camera obscura, receives from the impinge- 
ment of light certain impressions, varying according 
to the intensity; so that, in about a quarter of an 
hour, the cathedral of Notre Dame, for example, 
engraves itself perfectly on the plate. It was, at 


Digitized by 


Google 



INVENTION OF PHOTOOBN1C DRAWING. * 


429 


INVENTION OF PHOTOGENIC DRAWING. 

[From the Atheneeum.] 

Daring the discussions which took place 
in Paris respecting the priority of the dis- 
covery of M. Daguerre and Mr. Talbot, the 
name of M. Niepce was incidentally men- 
tioned as the person to whom the former 
was indebted for the first idea of fixing the 
images represented in a camera obscura. 
Subsequently, M. Niepce’s claim to honour 
has been more fully admitted ; and this has 
been singularly confirmed by Mr. Bauer, in 
a letter published in the Literary Gazette . 
Mr. Bauer therein states, that, in 1827, he 
became acquainted with M. Niepce, then on 
a visit to his brother at Kew; that M. 
Niepce made known to him, and others, 
that he had discovered a means of “ fixing, 
permanently, the image of any object by the 
spontaneous action of light,” and exhibited 
several specimens. That, by the advice of 
Mr. Bauer, he, M. Niepce, drew up a me- 
moir on the subject, dated 8th December, 
1827, which he forwarded to the Royal 
Society, but which was subsequently re- 
turned, because it is contrary to the rules of 
the Society to read a paper referring to a 
process which is not disclosed. That shortly 
after, and when about to return to France, 
M. Niepce presented Mr. Bauer with spe- 
cimens of the newly-discovered art, which 
are now in his possession. Thus, then, the 
question of priority, as between England 
and France, is settled beyond all dispute* 
at the same time, we must observe, that the 
processes of M. Daguerre and Mr. Talbot 
are manifestly different. As to the relative 
merit of M. Niepce and M. Daguerre, there 
is no doubt, in our opinion, that, though 
the first idea was suggested, and the earlier 
specimens produced by M. Niepce, yet that 
he was long and zealously assisted by M. 
Daguerre, who had been for many years en- 
gaged in similar pursuits ; and there is legal 
proof that, so early as 1829, they entered 
into an agreement, by which they declare 
themselves “ associfa pour exploiter le pro - 


first, supposed to be the chlorure of silver, known 
to be susceptible of change from the effect of light ; 
but on this substance light produces shade, and 
vice versa, nor is the effect permanent. On M. 
Daguerre’s composition, on the contrary, dark spots 
produce corresponding shade, and that in every 
gradation of tint. The moon’s ray had no effect on 
the chlorure of silver; it has on M. Daguerre's 
composition, and reproduces its own image per- 
fectly.”— E. S. 

* Not so. The Editor of the Atherurum and 
these other claimants to the invention of photo- 
genic drawing, appear to have overlooked the claim 
made by Sir Anthony Carlisle for himself and Mr. 
Wedgwood, as having performed experiments upon 
the subject 40 years ago, many years prior to the 
dates of the evidence of the earliest of these new 
claimants. We refer our readers to Sir Anthony’s 
letter, No. 809, p. 329.— Ed. M. M. 


c4d4 a V invention duquel He avaient concurru 
Vun et Vautre” Mr. Bauer is, indeed, in 
error, when he states that the specimens 
presented to him, in 1827, by M. Niepce, 
are quite as perfect as those produced by 
M. Daguerre, and described in the French 
papers in 1839. The specimens in the pos- 
session of Mr. Bauer, and others, given at 
the time to Mr. Cussels, of Richmond, have 
beenobligingly'submitted to our examination. 
They may be divided into — pictures copied 
from engravings, and pictures copied from 
nature. The best specimens of a copy 
from an engraving belongs to Mr. Cus- 
sels ; and, though somewhat different in 
its style and general effects, it is not, con- 
sidering that it has been exposed for more 
than twelve years to all the casualties of 
dust and damp, much inferior to similar 
copies shown to us, when lately in Paris, by 
M. Daguerre. Mr. Bauer possesses the 
only copy of a picture taken from nature ; 
but this, so far from being equal to the spe- 
cimens produced by M. Daguerre in 1839, 
is even more shadowy and indistinct than 
any of the earlier specimens of the art which 
we saw in Paris, and immeasurably inferior 
to the latter works. That the early process 
of M. Niepce, and the present one of M. 
Daguerre, are essentially the same, though 
greatly improved, we cannot doubt, As M. 
Daguerre has good and sufficient reason for 
not making his secret known for the present, 
the pictures exhibited by him are covered to 
the very edge with paper ; notwithstanding 
which, we came to the conclusion that 
the material was either pewter highly polish- 
ed, or washed with silver ; and all the spe- 
cimens in the possession of Mr. Bauer and 
Mr. Cussels are on pewter, apparently cover- 
ed with a very thin coating of transparent 
varnish ; but whether this varnish was ap- 
plied before receiving the impressions, or 
subsequently, to fix them, is not obvious : 
we incline to the latter opinion. The most 
curious fact, in relation to this discovery, 
yet remains to be told. It would appear, 
considering the character of the pictures, all 
but impossible that impressions from them 
could be multiplied after the manner of an 
engraving ; M. Daguerre, indeed, stated to 
us that it was impossible, and it is but rea- 
sonable to believe that he is as fully inform- 
ed of the nature and extent of the disco- 
veries as M. Niepce himself. Yet, in 1827, 
M. Niepce not only declared that it was 
possible, but produced specimens of such 
multiplied copies : and Mr. Bauer has now 
in his possession, not only copies of en- 
gravings, fixed permanently by the action of 
light, not only scenes from natare, but me- 
tallic plates engraved , and engravings 
copied from them : and he understood and 
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believes that no engraving tool was nsed, 
but that the drawings were fixed by the ac- 
tion of light , and the plates subsequently 
engraved by a chemical process, discovered 
by M . Niepce. If so, the greatest secret of 
all remains yet to be made public, and is, 
we believe, as unknown to M. Daguerre as 
to others. 


ericsson’s steam-boat propeller. 
The experimental iron steam-boat Robert F. 
Stockton, constructed for testing Capt. Erics- 
son’s propeller, which we noticed some time 
since, being on the eve of departure for the 
United States, at the request of a number of 
scientific gentlemen who were desirous of wit- 
nessing her performance, the proprietor con- 
sented to another trial being made, and on Sa- 
turday last a large party was invited for this 
purpose. Among those present were Major- 
General Sir John Burgoyne, Chairman of 
the Board of Public Works, and Commis- 
sioner for Steam Navigation, &c., in Ireland ; 
Major Robe, of the Royal Engineers ; Mr. 
James Terry, of Dublin, largely concerned 
in canal navigation ; Messrs. Yignoles, De- 
lafield, Reid, Napier, and Thomas ; several 
distinguished Swedish naval officers ; Cap- 
tain Stockton, of the United States navy } 
Mr. Ogden, Consul of the United States at 
Liverpool ; Mr. Young, an American civil 
engineer, &c. Some 30 gentlemen were 
present, and the result of the trial gave uni- 
versal satisfaction. 

One of our correspondents having be- 
fore described the construction of the new 
propeller, we will now more particularly 
direct attention to the effect produced during 
the trial, which appeared quite conclusive 
as to the suceess of this important improve- 
ment in steam navigation. The distance 
from the West India South-dock to a point 
opposite Woolwich church and back, mea- 
suring 37,000 feet, was passed in 45 min- 
utes precisely (21 minutes with, and 24 
against the tide), the boat towing at the 
time a heavy city barge on the one side, a 
large wherry on the other, and another 
wherry astern. The speed of the engine 
being repeatedly timed by one of the gentle- 
men present, Mr. Young, an intelligent 
American engineer, it was found to average 
66 revolutions per minute, or 2,970 during 
the 45 minutes. The inventor demonstrated, 
by accurate working drawings, that the 
spiral planes of the propeller are set at such 
an angle, that had the resistance of the water 
been perfect, the progress of the boat could 


only have been 132 feet at each revolution, 
or 39,204 feet during the time, instead of 
37,000 actually performed, thus showing a 
loss of less than 6 per cent. Respecting the 
engines for working the propeller, it was ob- 
served, that they may be made much 
stronger and more compact than ordinary 
marine engines, in consequence of the power 
being applied directly to the shaft which 
works very near the bottom ; this, for sea- 
going vessels, will be very important, and 
their original cost must be considerably re- 
duced, as all the paraphernalia of shafts, 
wheels, wheel-guards, &c., will be dispensed 
with. We were struck with the great regu- 
larity of the motion, not the slightest jar 
being perceptible. The engines consist of 
two cylinders 16 inches in diameter, with 18 
inches stroke, and are worked by steam of a 
pressure varying from 35 lb. to 55 lb. to the 
square inch ; their construction is extremely 
simple, and evinces a knowledge of steam 
machinery in the inventor which is calcu- 
lated to give additional confidence in the 
success of his propeller in all the varieties 
of its application for canal, river, or ocean 
navigation. — Times, 


ROYAL INSTITUTION. — MR. BRANDE’s LEC- 
TURE ON STEEL. 

March 1st . — The Conversazione. — Mr. 
Palmer had on the table his pneumatic filter 
applied to the making of coffee, (as suggested 
by a friend of ours,) and exhibited filtered 
infusions both cold and hot. The former 
possessed in a much greater degree the 
fragrance of the berry, but as to its other 
qualities we say nothing. Mr. Macdonald 
sent some specimens — which are now said 
to be scarce, though we know not for 
what reason — of those interesting deposits 
from the water of the baths of San Fillippo, 
in Tuscany, which being received in suitable 
moulds, take any form at pleasure. In the 
present instance it was that of portrait me- 
dallions ; the appearance is more that of wax 
than of marble. 

The Lecture. — Mr. Brande , on Steel. 
The lecturer gave a slight notice of the his- 
tory of the metal ; described the process of 
its manufacture, explained the difference be- 
tween blister sheer and cast steel ; exhibited 
specimens of each, and of the crucibles em- 
ployed in the latter operation ; pointed out 
the chemical and mechanical distinctions be- 
tween cast iron and steel ; and enlarged on 
those pecularities of steel, as distinguished 
from other metals, which confers on it so 
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many valuable properties, available in arts, 
manufactures, and science, illustrating the 
whole with appropriate experiments. 

The great body of observations filling up 
the above outline, would, in point of in- 
formation, be too familiar to the readers of 
the Mechanics ' Magazine to require notice ; 
we therefore select only those which it is 
thought may be interesting. In the lecturer's 
opinion, steel was known to the Egyptians, 
for he could not conceive the possibility of 
executing their stupendous monuments, 
without a knowledge of its use ; he supposes 
that they derived it from India. He drew 
attention to the rather singular fact, that 
there is at present imported into this country, 
from the East Indies, a very pure iron, and 
of which the Vauxhall steel company avail 
themselves in making steel. * He observed, 
in regard to the process of cementation, that 


it may be conceived, either that the particles 
of carbon pass by transference through the 
substance of the iron, or else, that the car- 
bon penetrates it in the form of gas, and 
thus effects the union constituting steel. In 
adverting to the doubts which have been en- 
tertained respecting the chemical nature of 
steel — alluding, we believe, to a remark of 
Dr. Dalton, that he had never been able to 
detect any carbon in it — Mr. Brande said, 
that it was his firm belief it could not be 
made without carbon. He admitted, how- 
ever, that phosphorous is an essential ingre- 
dient in good steel, and to its existence in 
animal charcoal, he attributed the superior 
efficacy in the process of case-hardening, of 
that kind of charcoal to the common sort. 

We subjoin tables of the constitution of 
cast-iron and steel, as exhibited by Mr. 
Brande : — 


Carbon 

White Cast-iron. 

2.33 .... 2.64 .. 

Grey Cast-iron. 
2.45 1.66 

Silicium 

0.84 .... 

0.26 .. 


3.00 

Phosphorous . 

0.71 .... 

0.28 .. 


0.49 

Manganese . . . 

a trace . . . * 

2.14 .. 


a trace 

Iron 

96.12 .... 

94.68 .. 


94.85 


100.00 

100.00 

100.00 

100.00 


Charcoal absorbed. 
soft cast steel. 
t&tj- common steel. 

the same but harder. 

-fo ditto but too hard. 

■fa white cast iron. 
tjV mottled. 
ttjt Wack. 

Taking the liberty to append a few ob- 
serrations of our own, we would remark that 
in regard to the use of steel by the ancient 
Egyptians, it is not probable that either they 
or the Hindoos were acquainted with the art 
of making it by cementation, but it is not 
unlikely that they used a kind of native 
steel, or i cootz, or that they adopted that 
primitive practice, which exists even at the 
present time, particularly in Styria, of de- 
carbonising cast-iron, where, in consequence 
of the process falling short, by one or two 
stages of complete refinement, it sells even 
at a lower price than the pure iron obtained 
at the same time. 

With respect to the two distinct concep- 
tions of the mode in which cementation is 
effected, we do not perceive that any ma- 
terial difference is involved in those distinc- 
tions, unless we further suppose, that the 
outer portion of metal is overcharged with 
carbon, and parts with its excess to the 
next, and so on, until the middle is reached ; 
but in this case we should expect to find 


that by the time the interior has become 
steel, tiie exterior would be converted into 
cast-iron, or that at least a greater difference 
of stratification would be produced than is 
observable. Should, however, this be the 
real effect, and we are not certain that it may 
not be so in an extreme case, still it would 
not be conclusive in favour of the mode by 
transference, for a greater absorption of 
carbon would take place near the surface, 
by the mode of gaseous penetration. On 
the other hand, though it is certain that the 
gaseous form of carbon is found sufficient 
for the formation of steel, yet the inference 
from this fact in favour of the gaseous mode 
is also not conclusive, for the carbon may 
still be imbibed only at the surface. May 
it not, however, be asked, in behalf of the 
latter mode, whether the mere density of 
iron could possibly prevent its fermentation 
by gaseous carbon ? Whether there would 
not be required a repulsive force ? Whether 
it is not to this force that we are indebted 
for the retention of the gases in vessels? 
and, whether the gas of carbon would not 
penetrate freely enough, when this force is 
nullified by that which is connected with 
chemical attraction ? But there is no end 
to conjecture on the subject of molecular 
action, and it will never be otherwise until 
new mediums of research are brought within 
our reach. 


Digitized by v^.ooQle 



432 


NOTES AND NOTICES, 


No one will question the great ability of 
Mr. Brande as a lecturer, but we could 
almost indulge the wicked wish of being 
able to temper with, and manoeuvre a little, 
the progress of the clock in order to see. the 
good effect for once of surprising him out 
of the extreme deliberateness of his deli- 
very ; but we question whether he would 
not rather forego half of his lecture, than 
quicken his paces in the least. Unfor- 
tunately, also, he does not think it neces- 
sary to raise his voice higher than in com- 
mon conversation, but though his enuncia- 
tion is so beautifully distinct, that with 
listening attention, he may be heard in 
most parts of the theatre, yet the continual 
effort to give such attention, especially at 
this season of the year, when every body 
thinks it to be his duty to cough, soon be- 
comes very fatiguing, and at last so painful 
as quite to mar the pleasure of hearing him 
lecture. 


NOTKS AND NOTICKS. 

Chronometer Prizes.— Sir, — A recent number of 
your Magazine (No. 811,) contains an article signed 
“ Philo-veritas,” and entitled “ Chronometer Pre- 
miums — Ahuseof official influence ,” in which a state- 
ment regarding the number of our chronometers 
which have obtained prizes at Greenwich is brought 
forward, in apparent contradiction of a certificate 
granted by the Astronomer Royal to Mr. Carter, of 
Cornhill. It has come to our knowledge that 
copies of the number of the Mechanics* Magazine 
referred to have been sent to different persons, 
amongst whom we may name the Astronomer Royal 
himself, and the Hydrographer of the Admiralty, 
labelled “ with Parkinson and Frodsham*s com- 
pliments.** As we had no concern whatever, di- 
rectly or indirectly, in writing, communicating, or 
publishing the article in question, and as we have 
no means of knowing whether the deception at- 
tempted on Mr. Airy and Captain Beaufort may not 
have been practised on other gentlemen, we trust 
you will not refuse, in justice to us, to publish 
this protest against so unjustifiable a use of our 
name. We remain, Sir, your obedient servants, 
Parkinson and Frodsham. 

Change Alley, March 12, 1839. 

Great Western Steam Ship Company. — A half- 
yearly general meeting of the proprietors of the 
Great Western steam-ship was held in Princes - 
street, Bristol, last week. Mr. Maze took the chair. 
Mr. Claxton read the report, which stated that the 
company's first ship had disproved all unfavourable 
auguries, and promptly rewarded the enterprise of 
the projectors. It was impossible to speak too 
highly of the qualities of the Great Western steam- 
ship ; after having run 35,000 nautical miles, and 
encountered 36 days of heavy gales, her seams re- 
quired no caulking, and when she was docked she 
aid not show a wrinkle in her copper. The average 
of her passages out was 15$ days, and home 13 
days ; the shortest passage out was 14$ days, and 
the shortest home 12$. About 1,000 passengers 
had gone in the ship. After alluding to the great 
expense necessary to combine speed, security, and 
enjoyment, it expressed a hope that through the 
liberality of the American Congress the duty of 2d. 


per bushel on coals would be given up, and thus a 
saving of nearly 1 ,000/. a year would be effected. 
The company have decided on constructing their 
next vessel of iron, for which the preparations are 
far advanced. It appeared from the statement of 
accounts, that after paying 2,000/. for additions to 
the ship, and insurance to October next, 1,5(M>/. for 
goods damaged in the hurricanes in October last, 
and upwards of 2,000/. being set apart for a reserve 
fund, there remained from the profits sufficient for 
a dividend of 5 per cent., making with the former 
one of 4 per cent., 9 per cent, for the year. The 
report was unanimously adopted. 

Iron. — Every person knows the manifold uses of 
this truly precious metal ; it is capable of being 
cast in moulds of any form ; of being drawn out 
into wires of any desired strength or fineness j of 
being extended into plates or sheets ; of being bent 
in every direction ; of being sharpened, hardened, 
and softened at pleasure. Iron accommodates itself 
to all our wants, our desires, and even our caprices; 
it is equally serviceable to the arts, the sciences, to 
agriculture, and war ; the same ore furnishes the 
sword, the ploughshare, the sythe, the pruning- 
hook, the needle, the graver, the spring of a watch 
or of a carriage, the chisel, the chain, the anchor, 
the compass, the cannon, and the bomb. It is a 
medicine of much virtue, and the only metal 
friendly to the human frame. The ores of iron are 
scattered over the crust of the globe with a bene- 
ficent profusion, proportioned to the utility of the 
metal ; they are found under every latitude, and 
every zone ; in every mineral formation, and are 
desseminated in every soil.— Dr. Ure*s Dictionary 
of Manufactures. 

British Association. — The period for holding the 
ensuing meeting, which was left for the decision of 
the council, has now been fixed. The first meeting 
of the general committee will be held at Bir- 
mingham on Saturday, August 25, and the various 
sections for scientific business will meet on the 27th, 
and through the week. The local council and com- 
mittees are alreadiy busily engaged in making the 
preliminary arrangements. 

Ericsson's Propeller Company. — A company has 
been formed for building a ship of 1,000 tons 
burthen, to run between England and the United 
States, fitted with Captain Ericsson's patent pro- 
peller (a very favourable experiment with which 
is detailed in another part of our number.) The 
working plans of the vessel and engine have been 
prepared, and everything is in a state of forward- 
ness for the commencement of operations. We 
observe that Mr. Ogden, the American consul at 
Liverpool, well known for his scientific attainments 
and enterprise, is one of the directors of this un- 
dertaking, which is called the “ Atlas Steam 
Navigation Company.” 

Light-drawn-pictures. — Our vivacious Parisian 
neighbours have certainly the faculty of making the 
most, in words, of anything they chance to lay hold 
of. ‘‘ M. Daguerre’s ingenious discovery,” says the 
Paris correspondent of the Post, ‘‘which has as- 
sumed the name of * Daguerrotype,’ continues to 
excite very great curiosity and admiration. It is 
affirmed that the Emperor of Russia has offered 
500,000f. for his secret, and that he has declined the 
munificent reward. It is not likely that his friend, 
Mr. Arago, will succeed in obtaining a larger national 
one from the Chambers.” Mr. Talbot's communi- 
cations to the Royal Society have made the pro- 
cesses public property here, had they not been so 
before. Sir John Herschel has turned his attention 
to the subject and has already obtained pictures 
from the light of Danicll's great galvanic battery ; 
Sir David Brewster too, has commenced an inves- 
tigation into the matter. 
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Gladstone's patent windlass. 


GLADSTONE** PATENT WINDLASS. 

In nautical mechanics, as well as in 
all other applications of machinery, the 
object is, to obtain the greatest effect 
with the least power, and in the shortest 
time ; but there is an additional requi- 
site, not to be wholly overlooked in ap- 
plying machinery on ship board, that is 
the prejudices and ordinary modes of ac- 
tion of the seamen must be humoured as 
much as possible. Where so much so 
often depends upon the men working 
“with the will,” and where bare and 
tardy fulfilment of duty would be ruin, 
it is necessary that the predispositions, 
likings, and prejudices, to which sailors 
are so proverbially prone, should be com- 
batted for the purpose of being overcome, 
with gentleness and discretion. Equal 
in importance to the rudder, as regards 
the safety of the ship, is the anchor, 
and, in connection with the anchor, the 
windlass. Many patents have been ob- 
tained for improvements in this import- 
ant apparatus. Some, otherwise good, 
have failed of success in consequence of 
the dislike of the seamen to change their 
usual way of working. The turning of 
a winch handle, or the up-and-down 
pump action, appears to have been con- 
sidered by Jack as infra dig., and [no- 
thing but the handspike has been more 
than tolerated in his iron grasp. 

It will be gathered from these intro- 
ductory observations that in the patent 
windlass about to be described, the oltl 
routine of the sailor’s action is preserved 
in its working. This is, however, but a 
minor advantage,in comparison with the 
others, gained by this very ingenious in- 
vention of Mr. Gladstone, of the firm of 
Gladstone, Eddowes, and Co., of Liver- 
pool. 

In Mr. Gladstone’s patent windlass, 
or, as he more properly terms it, his 
“ windlass propeller,” the windlass being 
the same as is ordinarily used, the mode 
of producing rotation only being changed. 
The motive force is applied, not directly 
to the windlass, but to a system of levers 
of the first order, distinct from, yet con- 
nected therewith, and by which the fol- 
lowing advantages are obtained: — 1st, 
a longer leverage is obtained than by the 
common handspike, because the length 
of theliandspike, which is the primary 
lever, must be limited to a convenient 
height for a man to work, and from this 
length must be deducted the height of 


the ordinary windlass above the deck, 
whereas Mr. Gladstone’s handspike works 
from a socket fixed immediately on the 
deck. By this longer leverage the weigh- 
ing of the same anchor would be easier 
work for the usual number of men, or 
it could be done quicker, or with fewer 
men. 2nd, any fleeting or shifting of 
the handspike is rendered unnecessary 
after it is once placed in its socket, where- 
by a great deal of time is saved, especially 
at night, when the seamen cannot, or 
only with difficulty, see the holes for the 
handspike in the barrel; even in day- 
light it requires considerable practice to 
fleet the handspike quickly and regu- 
larly. 3rd, By making the two sets of 
men, one each end of the windlass, work 
with alternate strokes, a continuous ro- 
tation may be given to the windlass, and 
the anchor weighed in considerably less 
time than by the intermitting action, in 
little more, in fact, than half. 4th, the 
additional parts add very much to the 
strength of the windlass, so that its 
upsetting is next to impossible. 

We shall now proceed to describe the 
invention. Fig. 1 is an elevation of a 
ship’s windlass, as seen when viewed 
from behind, or looking forward, with 
Mr. Gladstone’s improvements applied 
thereto; the starboard half of the wind- 
lass being shown with the casing on, 
and the larboard with the casing off. 
Fig. 2 is a ground plan of fig. 1 ; and 
fig. 3 is a side elevation of part of the 
windlass and its accompaniments de- 
tached and laid open, in order to show 
more clearly the mode in which the wind- 
lass works. (Figs. 1, 2 , and 3 are on 
our front page.) The windlass is pro- 
vided as usual with a ratchet wheel and 
alls in the centre, but close to the side 
its (X X), or at any other convenient 
points. Upon the windlass spindle are 
fixed two smaller supplementary ratchet 
wheels. The construction of the wheels 
A and B, which are precisely alike, is 
shown separately in figs. 4, 5, 6, 7, and 
8. Fig. 4 is apian of the inner side of 
the wheel ; fig. 5, a side view of fig. 4 ; 
Figs. 8. 7. Fig. 4 Figs. 5 6 



fig. 6, a section of fig. 5 $ fig. 7 , a view 


Digitized by v^.ooGle 



ON THE NATURE AND PURP08B OP A CAVEAT. 


435 


of the outer side of the wheel ; and fig. 8, 
a section of fig. 7. The wheel, it will 
be observed, is made in its outer circum- 
ference of an octagonal form, in order 
that it may fit upon the body of the wind- 
lass, as shewn at C. D is a square hole, 
within which the windlass spindle is 
wedged, and E a square piece, in which 
the said square hole is made, that fits 
into the opening F, in the outer part of 
the wheel (figs. 7 and 8). 

The means by which the ratchet wheel 
last descril>ed, is acted upon, are shown 
as in combination, in figs. 1 and 2 ; and 
more or less detached, in figs. 3, 9, 10, 
11, and 12. G, of which fig 9 is a se- 
parate view, is a first lever, which revolves 
on the journal H, of fig. 5. I is a drag 
pall, attached to the lever G, and shown 
sideways in fig. 10, and the plan in fig. 
11. K is a push pall, also attached to 
the first lever. Fig. 12 shows the first 
lever G complete, with its drag and push 
palls, as applied to the ratchet wheels. 


Fig. 12. Figs, 10. 9. 



L L, fig. 1, are two journals, secured by 
bolts or screws through the deck a a. M 
is a shaft, which passes through the eye- 
holes of the journals L L, and rotates 
freely therein. N N, two square sockets, 
for the reception of handspikes, as shown 
by O O, figs. 1, 2, and 3. P is a crank, 
attached to the end of the inner shaft M . 
Q, a rod which connects the crank P with 
the first lever G, which acts immediately 
on the ratchet wheel A or B. The hand- 
spike O when worked, describes a quar- 
ter of a circle. When at its highest 
point of elevation, the system of levers, 
of which it forms a part, present the form 
shown in Fig. 1, on the larboard side. 
When pulled a little way over they take 
the position represented in fig. 3 ; and 
when the quarter revolution is completed, 
that exhibited on the starboard side of 
fig. 1. Should it be desired to increase 
the power of the leverage, that may be 
effected by unforelocking or unscrewing 
the connecting rod, and attaching it to 
the crank P, at a point lower down than 


at first, for which purpose there are holes 
made on the crank P, as shown at bbb, 
fig. 3. 

The two ratchet wheels A and B may, 
of course, be either worked simulta- 
neously by the means hereinbefore de- 
scribed ; or, if a continuous rotation is 
desired, this may be effected by working 
them alternately. 

The number of handspikes applied 
may also be increased from one on each 
side, to three or four or any other conve- 
nient number, by making a correspond- 
ing addition to the sockets with which 
the working shaft M, is provided. 

So generally have the merits of these 
inventions been appreciated by the ship- 
ping interest that though it has not been 
more than a twelvemonth patented, it is 
already in very extensive use. The fol- 
lowing testimonial which we select from 

an inspection of which we have been 
favoured, is from a party who had full 
opportunity of ascertaining the working 
roperties of Mr. Gladstone’s windlass, 
oth in America and in the river Mersey, 
during the heavy gales of last winter 

Copy of a Utter from Copt. Higgins of the 
ship Leila , of Baltimore, U.S., 650 tons. 

Messrs. T. M. Gladstone and Co., 
Liverpool. 

Dear Sirs, — Your Patent Windlass Pro- 
peller came duly to hand, and I put it on 
board my new ship Leila , and with its opera- 
tion I am highly pleased. 

I have built ships for more than 20 years, 
and have used nearly all the purchases that 
have been invented ; and have no hesitation 
in saying that yours is the greatest combina- 
tion of quickness, strength , and power that 
has come within the reach of my knowledge, 
and still it is perfectly simple. 

My ship’s anchors weigh upwards of 26 
cwt. with If inch chains, and four or Jive 
men can heave them up with ease and dis- 
patch. It is my opinion that mg ship’s 
company could heave up an anchor four or 
five tons weight with it. 

I am, Dear Sirs, 

Your most obedient humble servant, 
Asa Hiqgins. 

January 15, 1839. 
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ON THE NATURE AND PURPOSE OF A CAVEAT 


ON THE NATURE AND PURPOSE OF A 

CAVEAT, IN RELATION TO PATENTS 

FOR INVENTIONS. 

We have found, in the course of our 
extensive intercourse with inventors, 
that a most erroneous idea generally 
prevails with regard to the nature and 
object of a legal proceeding known by 
the term of “ lodging caveats.” It is 
thought, very generally, that a caveat 
gives the inventor a right, for a limited 
time, to his invention, or that it secures 
to him a priority over any after appli- 
cant for a patent ; protecting him from 
being forestalled in obtaining a patent ; 
and enabling him to make experiments 
in safety. By many it is thought, in 
fact, to be a kind of preliminary patent. 

To remove these incorrect impres- 
8ions,as far as this can be affected by the 
publicity which the circulation of the 
Mechanics’ Magazine will give to cor- 
rect information upon the subject, is the 
purpose of the present article. We are 
certain that it will save our inventive 
friends and ourselves the expense of 
many postages, and muchletter-writing. 

In obtaining a patent for an inven* 
tion, a variety of formalities have to be 
complied with. It has to run the gaunt- 
let of a dozen or so of government 
offices, at each of which certain docu- 
ments have to be prepared, signed, re- 
corded, and fees paid. This is the bu- 
siness performed by the patent agent, 
and the fees paid at these offices con- 
stitute nearly the entire expense of the 
patent. 

The custom is to grant all patents pe- 
titioned for, as a matter of course, unless 
an opposition be entered to the petition 
by some interested party ; but as the 
proceedings in obtaining a patent are not 
in any way published or made known to 
the community, no one could have an 
opportunity of preventing a post-inven- 
tor, or the fraudulent possessor of an 
invention, from obtaining a patent, to 
the damage of the first and rightful in- 
ventor. The .lists which are published in 
the Mechanics’ Magazine and other jour- 
nals, are of patents which have been 
granted. It is true, that even when a 
patent is granted, it will stand only on 
its originality and the true inventorship 
of the patentee, and may be repealed 
on writ of scire facias ; but the expense 
of this legal proceeding, the difficulty 
of obtaining the necessary evidence to 
support it, and the almost penal con- 


sequences which follow a failure in the 
prosecution, viz., payment of double 
costs, renders it almost a dead letter. 
Moreover, even when successful, it is 
little or no satisfaction to the true in- 
ventor, as by the patent being repealed, 
the invention becomes public property, 
and he has then no more interest in it 
than a stranger, or the party from whom 
he has wrested the wrongful monopoly. 

Again ; there are many inventions 
which a patent will not protect, and also 
some which inventors may think it ad- 
visable, and find it perhaps more pro- 
fitable, to work in secret. Now, it has 
been decided, that the secret working 
an invention by one inventor does not 
invalidate a patent obtained by another 
inventor for the same invention. For 
inventors, or parties interested in the 
secret working of an invention, there- 
fore, to protect themselves, it is neces- 
sary that they should have notice of 
applications being made for patents for 
inventions likely to interfere with theirs. 
To obtain such notice is the purpose of 
the caveat, as we shall proceed to explain. 

A petition for a patent having been 
presented to the Queen, she refers it to 
either of her law officers, the Attorney 
or Solicitor General, to take the petition 
into his consideration, and to report whe- 
whether or not the prayer may begranted. 

At the Attorney and Solicitor-Gene- 
rals’ offices it is that caveats are entered. 
The caveat is to the purport that you de- 
sire that no patent be allowed to pass for 
(say, for instance,) any improvements 
in steam-boilers , without notice being 
given to the party entering the caveat. 

Suppose, therefore, an inventor peti- 
tions for a patent for an Ki improved 
method of generating steam” ; — on the 
petition being referred to the Attorney 
or Solicitor- General, the clerks of these 
officers would examine their registries 
of caveats, and finding the caveat above 
instanced therein, would give notice to 
the caveator. The information contained 
in this notice is, that a certain petitioner, 
whose name and address is given, is ap- 
plying for a patent for an “ improved 
method of generating steam,” (no fur- 
ther description of the invention is given) 
and that if the caveator thinks the in- 
vention will interfere with his, he must 
enter an opposition, within seven days, 
to the patent being granted, or that 
otherwise it will be allowed to pass. 

In the caveat the exact invention de^ 
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sired to be protected is never described 
— all that is stated is some generic title, 
such as we have before instanced, and 
upon this title the caveator will have no- 
tice of all applications for patents coming 
in any degree within the compass of its 
meaning. 

Had no caveat been upon the registries 
the patent just instanced would have 
been allowed to pass as a matter of 
course; — that is, the Attorney or Solici- 
tor-General would have reported in fa- 
vour of the grant ; and the same also 
would be the case should the caveator fail 
to enter an opposition within the seven 
days prescribed. 

It will be seen, therefore, that unless 
followed up by oppositions to all appli- 
cants for patents which may be judged 
from their title to be likely to interfere 
with the invention caveated, the caveat 
affords no protection whatever, but is 
useful merely as a matter of information. 
In relation to such subjects as steam- 
engines, such a course of opposition 
would entail enormous expense, and 
would in fact be one which no one at all 
acquainted with the matter, would for a 
moment think of adopting. An As- 
phalte Pavement Company lately followed 
this course, opposing every patent ap- 
plied for, in any way relating to pavements, 
asphalts, cements, or other like objects; 
but individuals collectively do not always 
act so discreetly as they do severally. 

We will suppose now that an inventor 
has entered a caveat; that another in- 
ventor has applied for a patent for an 
invention upon the same subject; and 
that the caveator has received notice of 
this applica ion. From the meagre in- 
formation in the notice, he has to judge 
whether it would be adviseable to enter 
an opposition. The following are the 
only grounds upon which a judgment 
can be formed : — 1st. It will be well to 
enter an opposition where the subject 
matter of the caveator’s, and of the peti- 
tioner’s invention is of an uncommon or 
peculiar nature, and where variety of 
improvement is unlikely : —2nd. Where 
the invention is revealed in the title, or 
words giving a clue to it, are used : — 
3rd. Where the petitioner happens to be 
one whom the caveator may have trusted 
with the particulars of his invention in 
confidence; one whom he may have em- 
ployed to make apparatus, or experi- 
ments, or to assist him in perfecting his 
invention; or any artificer, workman, or 


other person whom he may know, or 
suspect of having means of obtaining 
a knowledge of his invention: — 4th. 
Where the address of the petitioner is 
in a neighbourhood where any experi- 
ments of the caveators may have excited 
interest, or set inquiry astir, so gfringan 
impetus to the inventive faculties of 
others. 

Judging from any of these circum- 
stances that an opposition is adviseable, 
and the same being entered through the 
Patent Agent, within the time prescribed, 
the progress of the patent applied for will 
be stayed . In some instances, on an opposi- 
tion being entered, the petitioner never 
proceeds to have the impediment re- 
moved, either from fear of meeting his 
opponent, or from the delay occasioned 
thereby, givinghim time to think better of 
his project, and perhaps, to discover some 
hitherto unobserved and insurmount- 
able objection. In this case the caveator 
benefits the petitioner by preventing him 
expending money in patenting an in- 
vention which is useless. When the 
petitioner is ready to meet the opposi- 
tion, the Attorney General appoints a 
time to hear the case of the petitioner, 
and of the opposer ; of which time the 
opposer must have seven days’ notice. 
At the time appointed, the petitioner ap- 
pears himself, or by his agent, or in the 
company of his agent, and privately de- 
scribes and explains to the Attorney- 
General the invention, for which a pa- 
tent is desired. The petitioner having 
withdrawn, the opposer then also pri- 
vately describes the invention, upon the 
ground of which he has entered his oppo- 
sition. The Attorney-General being now 
in possession of both inventions, is able 
to decide whether the one invention in- 
terferes with the other. If they be dif- 
ferent, he reports in favour of the peti- 
tioner. If they be alike, he refuses the 
patent to the petitioner. Supposing the 
opposer to be a patentee of the inven- 
tion, upon existence of which the patent 
is refused, the refusal is of course abso- 
lute ; but if the invention be new, un- 
patented, and confined to the petitioner 
and opposer, if they can come to terms, 
the Attorney-General will grant a patent 
to them jointly. — Or if the petitioner 
can prove that the opposer has obtained 
a knowledge of the invention fraudu- 
lently, or surreptitiously from him (the 
petitioner,) then of course the patent 
would be allowed to proceed. 
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We have now, we think, put our 
readers fully in possession of the nature, 
object, and operation of general caveats, 
as regards the protection they afford to 
inventors. There are others, that is to 
gay, special caveats, which a party may, 
under extraordinary circumstances, avail 
himself of, at a stage of the proceedings 
of the patent, ulterior to the Attorney- 
General’s reporting thereupon, as against 
some particular patent, the name of the 
petitioner and title of the patent being set 
forth in the caveat. These are some- 


times useful where an opposer obtains 
additional evidence against the petitioner 
subsequent to the hearing upon the re- 
port. Under special caveats, the op- 
poser has to pay the expenses of both 
sides in the matter, and as a security for 
this, has to deposit 30/. at the Attorney- 
General’s bill office. In oppositions 
under the general caveat, each party has 
to pay his own expenses, which usually 
amount to less than five pounds on eacn 
side, supposing, as is usually the case, 
the matter be decided at one hearing. 


REPORT OF THE COMMITTEE OF THE FRANKLIN INSTITUTE ON THE EXPLOSIONS OF 
STEAM-BOILERS —PART II. REPORT OF THE SUB-COMMITTEE ON THE STRENGTH OF 
MATERIALS EMPLOYED IN THE CONSTRUCTION OF STEAM-BOILERS. 

[From the Franklin Journal.'] 

(Continued from Page 125, No. 798.) 


Specific heat of Iron.— In determining 
the specific heat of the standard piece, of 
the steam pyrometer, it was deemed advise- 
able to employ processes somewhat inde- 
pendent of each other, and especially to vary 
the circumstances of the experiments, so 
that if possible the discordances on this sub - 
ject might be reconciled, or at least referred 
to their probable origin. The first step was 
to ascertain the specific heat of the standard 
piece from 212° to the ordinary temperature 
of the atmosphere. 

Bath for heating the standard piece. — The 
apparatus for this purpose is represented in 
Plates VI. and VII. In Plate VI. is seen a 
vertical section of the apparatus in which 
the iron standard piece S was heated W is a 
cast iron vessel in the form of a frustum of 
a cone, 12 inches high, 7 inches in diame- 
ter at top, and 5 at the bottom ; the upper 
edge being furnished with a flanch to match 
a corresponding flanch on a cover D, which 
was turned to fit it, and to form with it a 
steam-tight joint as at f f. In the central 
part Of this cover is the mouth of another 
vessel or tube M, 2^ inches in diameter, the 
bottom of which is about half an inch above 
the bottom of W. The space between the 
outside of the tube M and the inside of W, 
is nearly filled with water, as seen at w w, 
introduced by an aperture ordinarily closed 
by the iron stopper P. The interior of M 
is filled to about the level m m, with mer- 
cury. 

In the cover D on the side opposite to P, 
is another aperture into which is fitted by 
grinding, an iron tube G, to receive and con- 
vey away to a water vessel I, the excess of 
vapour generated in W. The vessel thus 
constructed is placed in a circular opening 
in a sheet-iron plate, B B, 14 inches square, 
which rests on two guide rods R R, of the 
frame of the machine. (Plate I., see p. 17) 


F is the furnace already described, as ap- 
plied to the purpose of heating the bars of 
iron. X is a sheet-iron cylindrical case, 
one-eighth of an inch thick, open at both 
ends, and having along one side, a slit s a, 
one-sixteenth of an inch wide, left for the 
purpose of permitting the wire », by which 
the standard piece S is suspended, to be in- 
troduced or withdrawn laterally, while the 
loop at its top is held by one hand of the 
operator ; and by the other, the handle Y. 
The rod which carries this handle is fastened 
by rivetting to the inside of the case K, and 
below the rivets the point is turned inward 
toward the centre of the case, preventing 
the iron cylinder S from rising above that 
point. This gives the operator entire com- 
mand of the latter, notwithstanding the 
buoyancy of the mercury. 

The thermometer T, graduated above the 
boiling point of water, was placed with its 
bulb on a level with the centre of S. 

By raising or lowering the furnace F, the 
ebullition was maintained at a nearly uni- 
form rate during the time of several conse- 
cutive experiments. 

When the mercury in T was found to be 
stationary at 212°, the shield K was with- 
drawn from the mercurial bath ; the opera- 
tor held Y in one hand, while the other sup- 
ported the wire n ; and in this manner, with- 
out allowing S to come in contact with the 
air, conveyed it to the mouth of the water 
vessel of the cooling apparatus, where K 
was held in a vertical position, and the wire 
quickly lowered till the standard piece was 
immersed, when the shield was immediately 
removed, the wire escaping through the 
slit 8 8. 

The cooling apparatus.— The arrangement 
of parts in the cooling apparatus, is seen in 
PlateVII., (p. 440) where A is the cylindrical 
containing vessel, filled with water to such a 
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height as to be completely full, when the 
Standard piece 8, and the bttlb of thermo- 
meter t are immersed. 

B Is a cylindrical vessel of tinned iron, 
14$ inches high, and 9 inches in diameter, 
to which is adapted the cover D of the same 
material, having in the middle a circular 
aperture a a> 3 inches in diameter, for re- 
ceiving the thermometer t, and the standard 
piece S ; allowing likewise sufficient space 
to move the suspending wire and thermo- 
meter. Another aperture through D, near 

Plate 


its circumference, admits the lower port .of 
the thermometer i * and an opening near the 
bottom of B, receives the bulb of the ther- 
mometer /. 

The thermometer O vas suspended just 
without the vessel B, to mark the tempera- 
ture of the room. C is a support for the 
water vessel A, formed of a cylindrical block 
of charcoal, 4 inches high. 

The method of adjusting the weight of 
water in A, in this series of experiments, 
was the same as that subsequently described 

VI. 



in the experiments on the latent heat of va- 
pour, except, that in the present case, no 
process of weighing'was required, after the 
heating had been performed. 

The exact adjustment of the quantity of 
water to be used in every repetition of a 
given Series, was made by means of a' tube 
of small dimensions, opdn at both ends ; by 
the aid of which it was easy to add or to 


remove minute quantities of liquid to render 
the balance true. 

Thermometer in the Water Vessel . — The 
most important of the thermometers used 
in this part of the investigation was that 
marked t , but which was in fact the ther- 
mometer A , elsewhere referred to, the bulb 
of which was 7$ inches long, intended to 
reach from the top to the bottom of the 
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liquid, and which it actually did in some of 
the containing vessels with which it was 
used. Its diameter was about three-quar- 
ters of an inch. The glass constituting the 


bulb of this thermometer weighed 433.85 
grains, as ascertained by actual weighing, 
after the instrument had been broken. It 
was filled after the elongated bulb had been 


Plate VII. 



joined to its stem, and tbe separate weight 
of these ascertained. The mercury precisely 
filled the bulb alone at 32°, and the weight of 


mercury required for this purpose was found 
to be4682 grains. Asmostoftheexperiments 
with this instrument were made with an ini? 
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tial temperature about 62°, it has uot been 
deemed necessary to make more than one 
correction for the quantity of mercury ex- 
pelled from the bulb, or excluded from the 
influence of the water vessel. At 62° the 
bulb must have held, by calculation,* 4670 
grains of mercury, which, by a mean of se- 
veral determinations already published, pos- 
sesses a specific heat of .0327, and gives an 
equivalent, in grains of water, of 152.7. 

When this thermometer was used in con- 
nection with a containing vessel of glass, the 
weight of its bulb was added to that of the 
vessel; and in other cases, the specific heat 
attributed to it, was that obtained by means 
of several trials of it with glasses of different 
thicknesses, instituted with a view to deter- 
mine the effect of that material, towards 
cooling the heated body or standard piece. 
The specific heat thus found was .10036, 
according to which the bulb would be equi- 
valent to 43.45 grains of water. The length 
of the scale of this thermometer was 37 in- 
ches, and the graduation extended from 34° 
to 74° ; so that each degree was nearly of 
an inch in length, and the degrees were di- 
vided each into 50 parts, each part being of 
such magnitude that the eye could, when ne- 
cessary, easily subdivide and read them into 
hundredths. 

The graduation of this thermometer was 
obtained by direct comparison with a well- 
tried standard instrument, the degrees of 
which were about one-quarter of an inch in 
length. For this purpose, the bulbs of both 
were immersed in a large quantity of water, 
contained in a Hessian crucible, surrounded 
by another of black lead ; thus affording a 
combined mass which changed its tempera- 
ture with extreme slowness, and enabled us 
to mark, with deliberation and accuracy, 
every degree on the long scale, after having 
for some time agitated the two in contact 
with each other, and tempered the water to 
the point required. 

The general mode of operating with the 
apparatus, Plate VII., was, after giving the 
water vessel and thermometer t , a tempera- 
ture a few degrees below that of the sur- 
rounding air, to take simultaneous observa- 
tions of all the thermometers which were 
recorded by one assistant, while another 
person, bringing the hot standard piece, sur- 


* Petit and Dulong found the expansion of mer- 
cury in glass between 32 deg. and 212 deg., to be 

JL_ consequently its expansion for 1 deg. 

63.8 180+ 63.8 

= H484 •* and for ( 62 deg.— 32 deg.) =30 deg., it 
will be so of its bulk at 32 deg. But 4682+ 

on 11484 

lrar ^ 12,2 grains aud 4682—12=4670 “ above 

stated. 


rounded by its shield, from a distance of 
about 4 feet out of the heating apparatus 
(Plate VII), immersed and held it suspend- 
ed, as already described. The moment of im- 
mersion was observed by a second assistant, 
on a time-keeper marking seconds. The 
manipulator, continually moving the ther- 
mometer t f and the standard piece about in 
the water, read off the degrees and parts as 
successively attained by the mercury, while 
the second assistant noted, and the first re- 
corded them, together with the time of 
each observation. 

The method just described, afforded the 
means of determining approximately, the 
proper temperature below that of the air, at 
which the water ought to be, when the 
standard-piece was immersed, in order that 
the heating and the cooling power of the at- 
mosphere should be equal to each other. 
Table XIV will be found to contain a sy- 
nopsis of the experiments conducted in this 
manner with reference to different contain- 
ing vessels. Some trials were made to as- 
certain, with different vessels, the rate at 
which the air alone would, under given cir- 
cumstances, produce certain elevations or 
depressions of temperature. But the in- 
terference of extraneous causes, such as the 
presence or absence of a stove in the apart- 
ment, the heat derived from the person of 
the observer, and others near the scene of 
the experiment, made it evident that a good 
defence against the influence of the air 
would be a better guarantee against error, 
from that source, than any table of correc- 
tions which could be constructed amidst so 
many modifying causes. 

The results of a series of trials made in 
part without employing the vessel B to de- 
fend the water from the air and from radia- 
tion, are exhibited in Table IV. Some at- 
tempts were made, as above referred to, 
towards the correction of the irregularities 
therein observed ; but the uncertainty at- 
tending the process, induced the committee 
to prefer, when practicable, the prevention 
to the correction of these anomalies. As 
the vessel B held 924£ cubic inches, the 
whole quantity of air it could contain did 
not exceed 277A grains; which, supposing 
the specific heat of air to be .26, would not 
be equivalent to more than 72 grains of 
water, but as a considerable portion, amount- 
ing to at least j- of the whole, was occupied 
by the water vessel and its support, the re- 
maining air could in no instance have been 
equivalent to more than 62 grains of water, 
and as the greatest change which occurred 
in the temperature of this portion of air 
during any experiment, was but 1.7°, and as 
the mean of all the changes of this kind ob- 
served during the progress of the investiga- 
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(ion, was a grain of 0.325°, while the cor- 
respondent mean gain of temperature in the 
water was 7.26°, and the mean weight of the 
latter 13.100 grains, it is evident that the 
relative influence of the air and of the water 
will be represented by 62 grains x 0.325° 
- 20.15 and 13100 grains x 7.26° = 95106, 
or the former is xrrts P art °f the latter, 
from which it appears that from this cause 
the expression for the specific heat eould 
not have been affected under the fifth place 
of decimals. 

In a series of 13 trials in which the water, 
amounting to about 40,000 grains, was con- 
tained in copper vessels (Table VIII.), and 
the rise of temperature in the same was at a 
mean about 2.5° the air gained about .292 
of a degree, which would indicate that the 
cooling power of the air confined in the 
vessel B, compared with that of the water 
in A was but as 1 to 5550, a result which 
would still less affect the general correctness 
of the determination. 

[The limits to which the size of our 
M agazine confines us, prevents our re- 
publishing the elaborate tables of expe- 
riments, now and hereafter referred to, 
which would of themselves occupy a 
goodly octavo volume. The results of 
these experiments here stated, will, how- 
ever, we have no doubt, be sufficient to 
satisfy a greRt majority of ourreaders. We 
refer those who desire to enter more deeply 
into the subject and to attain a more in- 
timate knowledge of the experiments (we 
should particularly recommend them to 
the attention of Mr. Parkes and Captain 
Pringle, the engineers appointed by the 
British government to investigate the 
subject of Steam Boiler Explosions ; also 
to some of our respected cerrespondents, 
among others, Mr. Tomlinson, Mr. 
Wigney, and Dr. Schafhaeutl) to the 
Journal of the Franklin Institute , from 
which we extract these reports, vol. 
xix, pp. 94 to 105, for tables IV. to IX; 
the pages of the Journal where the sub- 
sequent tables are to be found, we shall 
point out in their proper places as they 
occur in the report.] 

After the preliminary series already given 
(Table IV.), two other sets of experiments 
were made, one in each of two glass vessels 
similar to that in which the preceding trials 
had taken place, — equal to each other in 
liquid capacity, but of different thicknesses ; 
the one being more than four times as 
heavy as the other. Table V. contains the 
experiments with the thicker, and table VI. 
those with the thinner of these vessels. 
The particular objeet of these trials was to 


determine, if possible, the effect of the con- 
taining vessel on the general result of the 
experiment ; in other words, td decide its 
specific heat, by observing the difference 
which would arise from a mere change of 
thickness in the containing vessel, while all 
other circumstances of the trial were the 
same in both cases. A comparison of se- 
veral experiments in each table, with Cor- 
responding ones in the other, will show 
that when the water at the commencement 
was from 60° to 63.5°, the actual differ- 
ence in the rise of temperature, due to a 
difference in the weight of the contain- 
ing vessels of (12272 — 2996) = 9270 grains 
of glass, was about three-tenths Of a de- 
gree; and from the comparison of nine 
experiments in the first of these tables, 
with the same number in the second, it 
will be seen that we obtain for the specific 
heat of glass .111063*. A part of the 
trials in these and the subsequent series 
were made by means of the spirit thermo- 
meter C, the equivalent of which was only 
approximately found, on account of not 
having taken the precaution to weigh the 
bulb and tube separately before filling the 
instrument. It is also, like all other spirit 
thermometers, liable to some uncertainty in 
its indications owing to the different quan- 
tities of the liquid which may at different 
times be taken up in wetting the tube, an 
uncertainty, which is the greater, the more 
sudden are the changes to which we submit 
the instrument. 

The equivalent value assigned to it by 
finding .the weight and capacity of art equal 
length of the same tube is 117.4 grains of 
water, as hereafter mentioned. 

The next apparatus used in this part of 
the investigation consisted of two glass jars, 
smaller than those above described, both of 
the same capacity, but differing from each 


* The principle of calculation applied to all 
these comparisons is embraced in the formula 

x = ^ w here x is the specific heat 

TVg — T’ tg’ 

of the container j T* is the gain of temperature by 
the water when the thinner glass is used ; T the 
gain when the thicker vessel is employed ; t\ is the 
loss of temperature by the Iron when the thinner, 
and t, that when the thicker is employed j w, is the 
weight of water in both cases, and e the equivalent 
in grains of water, of the liquid in the thermome- 
ter; g is the weight of the thicker jar; g' that of 
the thinner. Thus comparing the two identical 
experiments 7 and 8, table V., with experiment 6, 
table VI., in which the initial temperature of the 
water, and other circumstances, coincided with the 
former, we have T* — 5 deg. 70 ; t = 143 deg. 1 ; 
T = 5 deg. .4 ; V = 142 deg. .74 ; w = 16494.5 grs. j 
e = 152.7 grs. ; g — 12.706 grs., and g* — 34.30 gj*. 
Hence TV — 824.256 ; IT = 770.796; Tt'-^Tt' 
- 54.46 ; w + e * 16-647.2; T t'g = 9798733.976; 
T’tg* = 2827198.08 ; from which or - .130156 the 
specific heat of the glass by this comparison. 
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other in weight, being nearly in the pro- 
portion of 3 to 1. The experiments in 
these two vessels were made in two sets of 
6 each, three of each set being commenced 
in the thicker vessels, at a temperature of 
60°, and three at 60.5° } and the same num- 
ber at the same two points in the thinner. 
The results are contained in table VII., 
where it will be perceived that, from five 
comparisons between the trials in these two 
jars, the influence of the glass is such as to 
indicate a mean specific heat of .103086, 
which taken with the above result of the 
nine comparisons, between Tables V. and 
VI. gives a mean specific heat of flint glass 
of .107074. 

As we are now only referring to the ap- 
paratus employed, we shall reserve our re- 
marks on the results presented by these 
tables, respecting the specific heat of iron, 
until we have described the other methods 
of verifying their correctness. 

The fourth set of apparatus for this pur- 
pose, consisted of two cylindrical copper 
vessels, of the same height as the glass ones 
already described : but of such diameter as 
to contain about 38600 grains, or a little 
over pounds avoirdupoise of water, and 
so differing in thickness, that the one 
weighed nearly four times as much as the 
other. The mode of conducting experi- 
ments in these two vessels, and the principle 
of calculation applicable to them, is entirely 
similar to that already given for the two 
pairs of glass jars, — except that the equiva- 
lent of the glass in the thermometer, was 
now separately computed. 

The results will be found in table VIII., 
in which it will be perceived that the num- 
ber of comparisons furnishing data for de- 
termining the specific heat of copper, is but 
two, and of these only one can be considered 
entirely unexceptionable. 

From this it should seem that the specific 
heat of copper is .10431, whereas the four 
dsterminations of Wilkie, Crawford, Dalton 
and Petit and Dulong give .10750 for the 
specific heat of that metal. 

A fifth mode of determining the specific 
heat of iron was by employing as water ves- 
sels two cylindrical sheet iron jars of the 
same capacity, but of thicknesses differing 
from each other in about the proportion of 
3 to 1. As in the preceding sets, the spe- 
cific heat of the container may here be 
found by comparing together experiments 
made at the same temperature, in the two 
vessels ; and this ought to give their varia- 
tion, if any exist, from the specific heat Of 
the standard piece itself. Another method 
is to assume that the specific heat of the 
standard piece and of the sheet iron con- 


tainers is the same.* The use of the two 
containers in this latter case serves only to 
verify each others results, since each fur- 
nishes a separate and independent calcu- 
lation. 

The results of experiments in the two 
iron vessels will be found in Table IX. A 
comparison furnished by two experiments 
in each vessel, gives by calculation on the 
principle used in the case of the glass con- 
tainers the specific heat of the Russian 
sheet iron, of which they are composed == 
.101714. 

Results of Experiments on Specific Heats • 
— When it is considered that numerous 
causes interfere with the operations on spe- 
cific heats, it cannot be expected that one, 
or a few trials, should be deemed sufficient 
to settle so difficult and intricate a question. 
For this reason the committee preferred the 
method of multiplying and varying the trials, 
and making a deduction from the mean re- 
sults, in order to verify the general efficacy 
of the standard piece, in producing vapour. 

1. The first part of the preliminary series 
(table IV.) indicates the effect of radiation 
from surrounding objects in the apartment 
to the water-vessel. The 13 experiments 
constituting this part of the table, exhibit a 
mean result of .123004 as the specific heat 
of iron. 

2. The second part of the same series in 
which the cylinder B. was employed, indi- 
cates a decided effect from that precaution, 
and gives as a mean result .11294, for the 
specific heat. 

3. Experiments No. 16, 20, 23, 25 and 

26, the greatest number of comparable re- 
sults in this part of the series, (dif- 
fering only in the fourth place of decimals,) 
gives a mean of .11346. 

4. In table V., where the thicker of the 
two glass cylinders of the same capacity 
was used, we have the mean result of the 
whole 14 experiments .11288. 

5. The four experiments No. 2, 5, 6, and 
9, which are the greatest number that con- 
form to the third place, give a mean result 
of .11349. 

6. The 10 experiments in table VI., made 
in the thin cylinder of the same capacity as 
the foregoing, give the specific heat — 
.11308. 

* The formula in this case gives the specific heat 

of iron * = TJ- u l +e \ where T is the temperature 
it — i ’ T 

gained by the water, to = the weight of water in 
grains, e = the equivalent of the thermometer in 
grains of water; t = the temperature lost by the 
standard piece j i = the weight of the standard 
piece in grains, and i * = the weight of the sheet 
iron containing vessel. See Am . Jour, of Sci. vol. 

27, p. 277. 
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7. Experiments No. 2, 5, 6 and 7, the 
greatest number of those which may be re- 
garded as conformable to the third place of 
decimals, give a mean of .11361. 

8. Table VII. contains 3 experiments 
made in each of the two vessels used in that 
series, which were performed under a cone 
of tinned iron to defend the water-vessel 
from radiated heat, but as it was set loosely 
on the table which supported the container, 
it did not prevent the motion of air around 
the latter, and as the experiments made in 
this manner terminated from three to four 
degrees above the temperature of the room, 
there is reason to suppose that the results 
of those 6 experiments are all below the 
truth. Taking then the other six of this 
table, which were made with the same pre- 
cautions as those in table V. and VI., we 
have as the mean result in the thicker glass 
.112952 ; and that in the thinner .113631. 

9. The two experiments which conform 
entirely with each other, for the thicker 
vessel, give the specific heat .113498, and 
the two for the thinner .113489. 

10. The mean of all the results, includ- 
ing both those obtained with the cone, and 
those with the cylinder of tinned iron, to 
defend the water vessel, give a mean result 
of .112350, and the six rejected experiments 
taken by themselves .111511. 


It hence appears that by a mean of 34 
out of seventy-five experiments in nine dif- 
ferent vessels, with five different liquid ca- 
pacities, and composed of three different 
kinds of materials, we obtain a result not 


11. In the thinner copper vessel, the 
trials as recorded in table VIII, exhibit the 
mean of seven results equal to .115752. 

12. Rejecting those which began and 
ended too low, and hence gained heat from 
the air, as well as from the iron, we have in 
the thinner vessel .112577 as the mean of 
four experiments which are considered com- 
parable. 

13. In the same table eleven experiments 
in the thicker vessel indicate a mean of 
.114900. 

14. With the same jar, seven experiments 
which are considered comparable , give a re- 
sult equal to . 1 1 326 1 . 

15. In the thick sheet iron cylinder, 
weighing 5167 grains, we find by table IX., 
that the mean of five trials gave a result = 
.113253. 

16. In the same vessel, three experiments 
which differ only in the 4th place of deci- 
mals give a mean specific heat « .113622. 

17. In the thinner sheet iron jar weigh- 
ing 1733 grains, nine trials gave a mean re- 
sult of .112972. 

18. Three experiments in this vessel which 
differ only in the fourth place of decimals, 
give a mean of .113365. 

The following table embraces a synopti- 
cal view of the experiments on specific heat 
thus far detailed. 


sensibly varying from .1134, as the specific 
heat of the iron standard piece between or- 
dinary temperatures and 212° Fahrenheit. 

Hence it appears that by a mean of 34 
out of seventy -five experiments in qina dif- 


TABLE X. 


No. of the comparison. | 

No. of the table referred to. 

Kind of containing vessel used. 

Weight of the vessel in grs. 

No. of experiments compared 
for the general mean. 

Mean of specific heats from a 
comparison of all the trials. 

i 

i 

No. of comparable experi-j 
ments differing in the fourth: 
place of decimals. ! 

Mean specific heat by the* 
* comparable results. | 

No. of rejected experiments. ! 

Mean specific heat by the re- 
jected experiments. 

1 

IV. 

Thin glass. 

3325. 

13 

.112940 

5 

.113460 

13 

.123004 

2 

V. 

Thick glass. 

12272 

14 

.112880 

4 

.113490 



3 

VI. 

Thin, containing same 










as preceding. 

2996. 

10 

.113080 

4 

.113610 



4 

VII. 

. Thick small glass. 

6923. 

3 

.112952 

2 

.113498 

6 

.111511 

5 

VII. 

Thin small glass. 

2465. 

3 

.112931 

2 

.113489 



6 

VIII. 

Thick copper. 

19738 

11 

.114990 

7 

.113261 



7 

VIII. 

Thin copper. 

5178. 

7 

.115752 

4 

.112577 



8 

IX. 

Thick iron. 

5167. 

5 

.113953 

3 

.113622 



9 

IX. 

Thin iron. 

1733. 

9 

.113972 

3 

.113365 







75 

.113716 

34 

.113374 

19 

.117257 
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ferent vessels, with five different liquid capa- varying from .1134, as the specific heat of 
cities, and composed of three different kinds the iron standard piece between ordinary 
of materials, we obtain a result not sensibly temperatures and 212° Fahrenheit. 

Plate VIII. 



The next step in this investigation again 
required the use of the copper cylinders, 
but instead of the heating apparatus W be- 


ing filled with water, it was made to contain 
mercury, which allowed a higher tempera- 
ture to be given to the vessel M. This lat- 
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ter vessel was now filled with melted tin, in- 
stead of mercury, as well to avoid the in- 
convenience from mercurial fumes, as to 
obtain the specific heat of iron at a second 
fixed temperature, the melting point of tin. 
It needs scarcely be mentioned, that the 
same degree of exactness in the accordance 
of experiments at temperatures above 400°, 
as at 212°, is hardly to be expected. Table 
XI. ( Frank . Jour., vol. 19, p. 158) exhibits 
a number of trials made in the manner just 
pointed out.* A certain amount of error 
may possibly have been introduced into these 
experiments by the want of uniformity 
throughout the mass of melted tin ; for, 
after withdrawing the standard piece and 
lowering the thermometer to the bottom of 
M, it was found that a difference of a few 
degrees, was a possible occurrence ; but as 
the bulb of the mercurial thermometer, 
which marked the temperature of the melted 
tin, was generally kept at the same level 
with the centre of the standard piece, any 
difference between the two, must be trifling 
in amount. 

The last arrangement for demonstrating 
the specific heat of iron, was in the nature 
of a verification of the methods already de- 
tailed, by means of a direct application of 
the standard piece to the purpose for which 
it is ordinarily employed — that of generat- 
ing vapour instead of heating water. 

It was, for this purpose, heated as before 
described, in the bath of melted tin to such 
temperatures, above 212°, as were deemed 
necessary, and immediately plunged into 
boiling water. The effect produced, was 
now ascertained by multiplying together the 
weight of vapour generated, and the latent 
heat of steam ; while the cause was found in 
the weight of iron, its specific heat and the 
temperature which it expended. The shield 
to defend the iron in transitu was employed, 
and the other precautions to avoid error 
were still persevered in. The results will be 
found in table XIII. (Frank, Jour., vol. 19, 
p. 165.) 

Before proceeding, however, with the de- 
tail of those trials, it is necessary to state 
the mode of ascertaining the latent heat of 
the vapour of water, which enters as an es- 
sential element into the calculations of that 
table. It will be perceived that the prin- 


* It will be evident on a comparison of this table 
with those which have preceded, that the general 
law observed by Petit and Dulong (Ann. de Chim. 
et de Phy8., vol. VII.) of an increase of specific heat 
by increase of temperature, when the method of 
heating water is employed, is confirmed by these re- 
sults ; but experiments on the production of vapour 
hereafter given, exhibit a very striking conformity, 
in regard to specific heat, with those made below 

212 deg. 


ciple of the method is similar to that of 
Count Rumford. 

Apparatus for the latent heat of vapoetr. 
— The apparatus by which the latent heat of 
vapour was examined, is represented in Plate 
8, in which A is a cylindrical vessel to con- 
tain water ; B a larger cylinder formed of 
pasteboard, higher than the preceding, sur- 
rounding and defending it from the air ; C 
is a stand of charcoal on which the vessel 
rests; D is a vessel of tinned iron, 14 inches 
high by 9 in diameter, to prevent the vessel 
F (the same which has already been de- 
scribed as the boiler of the steam pyrome- 
ter,) from affecting by radiation the tempe- 
rature of A. P is a sheet of tinned iron, at- 
tached in a vertical position to the edge of 
the table T, serving still further to defend A 
from the influence of radiation from the 
boiler or steam pipe. S is a cylindrical 
iece of cast iron, having round its lower 
sse a ridge r, adapted to retain a hold of 
the small hook h, within the copper case L, 
intended to receive it when hot. From the 
upper conical part of this case rises a pipe 
g , quarter of an inch in diameter, curved 
into a semi- circle at the top to dip under 
water. Within the curved part is a stop- 
cock K, adapted to regulate, or entirely to 
prevent when required, the flow of steam 
from L. At q is an enlargement of the pipe 
g, with a funnel-shaped tube to receive the 
bulb of a thermometer e , sustained and made 
tight by packing around the lower part of 
its stem. The purpose of this thermometer 
is to mark the temperature of the effluent 
steam, visa handle, formed by a number 
of folds of flannel made fast to the pipe, x 
is a thick roll of cloth surrounding g, and 
preventing the escape of vapour exterior to 
the tube. The thermometer o marked the 
temperature of the apartment in the imme- 
diate vicinity of the apparatus, i gave that 
within the pasteboard case, while t gave the 
temperature of the water in A. 

(To be continued .) 


ROYAL INSTITUTION. MR. BRAYLEY’s 

LECTURE ON THE EQUILIBRIUM OF THE 
ATMOSPHERE. 

March 8. — The Conversazione. — Mr. 
Read exhibited what we think to be a very 
important application of his patent instru- 
ment, commonly called the “ stomach 
pump,” namely, to the restoration of 
suspended animation. Besides extracting 
noxious gases in other cases, and the natu- 
rally vitiated state of the air in the lungs of 
drowned persons, the apparatus is competent 
to keep up an artificial breathing, the tup- 
ply of air being both warm and pure, and 
rendered more exciting if thought proper 
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by a mixture of oxygen gas with it. The 
former particular we esteem to be of great 
importance, for cold being perhaps the most 
powerful agent in destroying life, it cannot 
be less necessary to communicate warmth to 
the interior, than by baths and other means, 
to the surface of the body. The Royal 
Humane Society will assuredly hasten to 
add this to their other means of recovery. *We 
would advise Mr. Read to furnish with the 
apparatus, air tight bags, which being ap- 
plied to the extremities, and the air ex- 
hausted by the same instrument, would tend 
to relieve congestion of blood in the head 
and other parts, and facilitate its circu- 
lation. 

Among other interesting articles on the 
table, was a section of a nettle, discovered 
by Mr. Cunningham, the Australian travel- 
ler, at Morton Bay, north of Sydney, grow- 
ing 100 feet high, and having leaves (some 
of which were exhibited) at least 8 inches 
by 9 inches. It will create, therefore, the 
less surprise, when it is stated that the sec- 
tion was not less, by our estimation, than 
18 inches in diameter. It was sent by Mr. 
Lambert. Mr. Hemming forwarded some 
photogenic drawings, with the engravings 
from which they were copied ; but neither 
these specimens, nor those exhibited on a 
former occassion by Mr. Talbot, and which 
Sir Anthony Carlisle has by an oversight 
attributed, in No. 800, to M. Daguerre, are 
not worth for a moment the attention of 
the artist, for, besides other defects, the 
lights and shades are reversed. Still the 
subject is curious, and to a trifling extent 
may be useful even at the present stage of 
its progress, where however it will not stop. 
The French, indeed, can show something 
more deserving of notice than these speci- 
mens, and what we conceive is totally dif- 
ferent, both in the effect produced and in 
the process itself, except so far as the light 
of the sun is concerned. 

The Lecture. — Mr. Brayley’s subject was 
“ The equilibrium of the atmosphere, as de- 
pendant on the united action of gravity and 
temperature.” The purport of this lecture 
was the introduction of some speculations 
concerning the mechanical constitution of 
the atmosphere. The Lecturer first im- 
parted the usual information respecting its 
weight, its elasticity, the law of its pressure 
and density, its sensible height, as deter- 
mined by different methods, and the opi- 
nions which have been held at various times 
as to its limits, until they pretty generally 
accorded with that inferred from the re- 
searches of Dr. Wollaston, of its being im- 
possible that the rarity of the air can exceed 
that point at which the repulsive force be- 
tween its particles becomes less than the 
force of gravitation, He then adverted to 


M. Poisson’s hypothesis, according to which, 
the limit of the atmosphere, instead of thus 
being one of almost insensible gradation, is 
abrupt and well-defined, through a process 
in the upper regions of the air, no less sin- 
gular than that of its conversion by cold 
into a liquid or even a solid. Without 
taking this extreme view of the subject, nor 
yet controverting it, the Lecturer contended 
that, admitting that extra mundane space to 
be colder than the mean temperature of the 
air, it must follow that, at a certain point 
in the rarity, or in the height of the atmo- 
sphere, an inverse order of its density com- 
mences ; so that beyond the region of 
greatest rarity (greatest under the supposed 
conditions), another region exists, in which 
the density increases in some ratio with the 
altitude, but whether it terminates in the 
liquidity of the air, it was no part of his 
inquiry to determine. 

He attributed this effect to the extreme 
cold which is supposed to reign in space, 
and advanced in confirmation of his views, 
the singular vaccillating appearance which is 
observed in the progress of the oscultation 
of fixed stars by the moon; that is, sup- 
posing the moon to have an atmosphere, 
and that it is similarly constituted. But 
what the Lecturer depended on principally 
for argument and illustration, is the re- 
markable deficiency of luminosity in a 
middle region of the atmosphere of comets, 
and which he had the authority of Sir John 
Herschell to attribute to the dissipation of 
its vapours by heat, and the luminous ap- 
pearance of the outer region or coma, to the 
condensation of those vapours in an ex- 
terior sphere of greater cold. This he 
imagined to be a case in point, or analo- 
gous at least to his supposed constitution of 
the earth’s atmosphere, the different nature 
of the seirial fluids being matter of no con- 
sequence. The only experimental illustra- 
tion of his theory that he advanced, was the 
condensation of the attenuated vapour in 
Dr. Wollaston’s cryophorous by the appli- 
cation of cold. This he gave as an instance 
of gradation in density, of a column of va- 
pour as it approached the source of cold 
and became converted into water ; and ad- 
duced the fact of liquefaction of the vapour, 
as a proof, as we understood him, of the 
high degree of density of the immediately 
previous and proximate state of the vapour. 

Remarks. — M. Poisson, like a true ma- 
thematician, supports his hypothesis of the 
liquid state of the air at the extreme limit 
of the atmosphere, by a mere analytic in- 
vestigation, resting on assumed atomic and 
other data, particularly that of the extreme 
cold existing in universal space— but which 
by the way is opposed to the deductions ui 
M. Fourrier, also mathematically derived^* 
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and not only does he thus support it, without 
any reference to physical considerations and 
probabilities, and the recognised methods of 
legitimate induction, but in direct opposi- 
tion to phenomena, particularly those which 
belong to optics. But Mr. Brayley, in be- 
half of his modification of, or rather addi- 
tion to, Poisson’s theory, argued the point 
on better grounds, and we will add in a more 
philosophical manner, by taking the princi- 
ples and appearances appertaining to natu- 
ral philosophy for his guide, though we 
greatly fear that they will by no means 
bear him out in his views. We have, how- 
ever just given him credit, in one particular, 
for more than he really performed ; he 
having strangely omitted the argument, and 
advanced only the evidence he was able to 
collect for the inference from it, that cold 
produces an increasing density in the upper 
regions of the atmosphere. We must also 
say, that of one portion of this ^idence re- 
lating to the occultation of stars, it cannot 
be allowed him, if what astronomers inform 
us be true, that the singular appearance at- 
tending it, is not common to all the stars. 
And in regard to the supposed constitution 
of the atmospheres of comets, it scarcely 
amounts to analogical evidence, for their 
vapours are imagined to be condensed in 
the sense of incipient liquefaction by 
the operation of cold, and not brought 
into a state of greater density as an 
elastic fluid. The nature of the phe- 
nomenon, if it be such as Sir John Her- 
schell supposes, is corroborative rather of 
Poisson’s than of Mr. Brayley’s theory, 
allowing only for that immense distance of 
separation between the particles of con- 
densed vapour, which its extreme tenuity 
denotes, and which prevents the formation 
of anything more approaching to a liquid 
than a fog. But Mr. Brayley may say that 
a. state of greater density in the elastic fluid 
must necessarily precede its condensation . 
into liquescent or visible vapour. However 
this may be, the appearance alluded to as 
belonging to comets, gives evidence only in 
favour of the former fact, although it must 
have been in reference to the latter that Mr. 
Brayley could be supposed to have cited it. 
But what proof is there of the necessity just 
referred to ? Does Mr. Brayley think the 
fact to be so established by the experiment 
with the cryophorous as to allow him to dis- 
pense with argument ? It is scarcely neces- 
sary to say, and certainly it is not necessary 
to prove, that his statement of a difference in 
the density of the vapour in this instru- 
ment. being produced in proportion to its 
proximity to the source of cold, is by no 
means correct. The formation of water, to 


which he pointed in proof of his assertion, 
was an inapposite fact, for the vapour was 
already of the greatest density consistent 
with its temperature, and on the application 
of cold, it collapsed at once into the state 
of water, without passing through any inter- 
mediate stages of density. Of course va- 
riations can be effected in the density of 
aqueous vapour, as well as in gases, and 
simply by the operation of difference of tem- 
perature, but it must be under other cir- 
cumstances than those which were given. 
Cold, although spoken of in positive terms 
that are too apt to mislead, is not a positive 
but a negative cause, and cannot of itself 
produce an increase of density in air or va- 
pour. It is an abstraction, or it is a dimi- 
nution of repulsive force, but there the 
matter ends and the particles will remain as 
distinctly- separate as before, unless there is 
an approximating force present, or elicited, 
to take advantage of the circums’ance. But 
our limits are exceeded — still we must .find 
room to say, tha 1 . the lec ure was very well 
got up. 


NOTES AND NOTICES. 

Launch of the Steamer Nicholai. — The ceremony 
of launching u splendid steam-vessel, named the 
Nicholai , took place on Saturday, from Gordon's 
Dock-yard, Deptford. She is the largest steamer 
belonging to Russia, and is intended to ply as a 
packet between Lubeck and St. Petersburgh. The 
Nicholai was built by Mr. Taylor, in the incredible 
short period of four mouths from the time of laying 
the keel, after the designs of Mr. Carr, of the firm 
of Ritherden and Carr, surveyors to the Hon.the East 
IndiaCompany. After being launched the vessel was 
immediately towed across the river to the establish- 
ment of Messrs. Seaward and Capel, of the Canal 
Iron Works, Limehouse, the firm to whom, by the 
special order of the Emperor, is entrusted the exe- 
cution of the steam machinery. This machinery is 
to be precisely similar to that adopted on board her 
Majesty’s steam-frigate the Gorgon, which has been 
so much approved of; and with a speed propor- 
tioned to that used in the construction of the wood 
work, the whole will be fitted up and the vessel en- 
tirely ready for sea in one month from the date of 
the launch. The engines will be ot 240-horses’ 
power, and the peculiar merits of the mode of con- 
struction adopted by the eminent engineers referred 
to are such that the machinery is greatly simpli- 
fied, and the space which it occupies proportiona- 
bly diminished. Thus the length ot the engine- 
room in the Nicholai is only 45 feet, whereas on the 
ordinary plan it would exceed 62 feet. The advan- 
tage of having so much space in .the most superior 
part of the vessel cannot be too highly estimated. 
This will be Immediately evident form the fact that 
the Nicholai , of 800 tons burden, will carry 150 pas - 
sengers— a number equal to that of the Great 
Western, of 1,400 tons. The success of the Gorgon , 
just returned from a six months' cruise on the 
coast of Spain, has been so pre-eminent that the 
Lords of the Admiralty have given orders for five 
more pair of engines on the same principle, to be 
fitted into five new frigates. One of these (the Cy- 
clops) will be of 1,300 tons burden, with engines of 
320 horses power. She wiil carry 20 guns, and be 
the largest man-of-war steamer in the world. 
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TBS LONDON FIREMEN DEFERRED FROM THE 


SPIRAL-8 CREW WATER MILL' ON THE 
MISSISSIPPI!, NORTH AMERICA. 

Sir, — I have been kindly favoured with 
the annexed description by a gentleman 
who possesses the rare qualities of a fond- 
ness for mechanism, and a determi»*®^ n 

W»*^penw'hen4rav«£tog. 
^Ic oombmation of ingenuity with eco- 
nomy, is . a sinking feature up this ma- 
ohine,-and intbe American character ge- 
nerally. With respect to its power, that 
is still to bedearnt, and we in this coun- 
try are veryscepticalwith respect to the 
efficiency of these screws as a moving 
power used for propelling by steam, for 
in no other shape have we seen it. In 
this application of it, however, there ap- 
pears scarcely any limits to its power 
by adding to the number of the spirals 
as far as the river will admit. The ap- 
plication is so novel that you will, no 
doubt, readily give it publicity The 
following is an extract from the notes 
accompanying it : — 

44 On passing the small town of Cape Gi- 
rardeau (about 45 miles above the junction 
Of the river Ohio), two grist mills attracted 
my attention as being of an entirely different 
construction from what I had ever seen be- 
fore. A part ©f the mill is erected upon logs 
over the water, in which a cog-wheel at an 
angle of 45°, which works the mill, is con- 
nected by several long and stout poles, fast- 
ened together by joints, that Btretch down 
for some distance into the current of the 
river, where they are attached to a sort of 
long spiral wheel upon the principle of a 
patent cork-screw. This simple piece of 
mechanism is made of oak, and floats upon 
the surface of the water, about half im- 
mersed in it, or rather more, and the force 
of the current between the spirals gives it a 
rotary motion, and that motion, by means 
of the connecting rods, sets to work the mill 
above. It is quite a new invention (12th 
August, 1833,) and has a very singular ap- 
pearance in passing down the river ; but I 
understand that it grinds rather slowly, 
though this, of course, must depend much 
upon the strength of the current on which 
it is erected, as well as upon the depth of 
the water, to allow of a considerable dia- 
meter to the spiral wheel. The method, 
however, is simple and cheap, and its un- 
usual appearance interested me much.” 

The same sort of machine is used 
for towing or warping vessels out 
of the Mauritius harbour against the 
trade winds — sometimes by the force of 
the current, and sometimes worked by 


men with a windlass or handle in the' 
boat. 

The town of Cape Girardeau is, it ap- 
pears, a French settlement, and 
fore, from a similar -kcoine used in the 
^Mauritius, perhaps the hint was bor- 
rowed. 


I am« yours respectfully, ^ 

Bristol, Fob. 2&, 1839. 


THE LONDON BIREMEN DEFENDED 
FROM THE UNJUST ASPERSIONS OF 
“ AQUARIUS.” 

“ The Fire King sat on bis throne of flame, 
And fever’d he looked, and felt ; 

And his oolour went, and his colour came. 
As Ms Courtiers before him knelt. 

“Hir passion got up two hundred degrees. 
As hie sword -through the air* he sawed ; 
And those who with fear were all of a freeze. 
With perspiration thawed. 

14 * Ye shivering dogs !’ cried the King of Fire, 
And he thrust his sword in its sheath—' 
« * Who is this Braidwood that stirs my ire ? 

Now answer, on pain of death I 1 
44 1 I’ll do for that Braidwood !’ then said he, 

* And the whole of the Brigadier brood ; 
I’ll make them respect my dignity, 

As every fire-man should !’ ” 

Sir, — Your testy correspondent, who 
endeavours to conceal the fiery fierce- 
ness of his wrath under the cool and 
watery signature of “ Aquarius,” has at 
page 404, vented his annual discharge 
of spleen, upon my 14 Report of London 
Fires for 1838,” published in your 809th 
number. Like the implacable hatred of 
Hannibal to the Romans, is that of 
“Aquarius” to the London Fire-brigade, 
and the slightest allusion to any of their 
meritorious exertions throws him into 
strong hysterics; in one of his recent 
paroxysms he has evidently penned the 
communication, which graces page 404 
of your 813th number. 

At the beginning of last year, “Aqua- 
rius” endeavoured, by twisting of some 
facts — by colouring of others, and by 
misrepresenting of many more — to make 
out a charge of inconsistency against me, 
and of misconduct, or at least, mishap, 
against the Fire-brigade. I considered 
that letter altogether beneath notice, nor 
is the present more deserving a reply, 
but that some few of your readers not 
conversant with these matters, may per- 
chance, imagine there is some slight 
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ftfcmdktkm fbt tteer view ** Axpto. 

ritis^is pleased’ to take of tfcetfubj^ 
To prevent wrong impwesldos, thew- 
feme, T tWnkit rigkt to state, in tfce firsft 
phfc«i that fhe comparisons made by 
,r <^qtt!nnii8, w and mpon whfe&Uhe whole 
oftofe arg u ments are founded , vig^between 
ttifc Hat? yearofthte oM system, (thatis-of 
separate bodies of #re*raen acting inde- 
pendently and regardless of each other,) 
and' the results of the improved system, 
cBaracteriaed as it is by concert and har- 
monroas co-operation; these compari- 
sons, I say, are unjust. “ Comparisons 
are odious,” hut especially so when 
founded on false premises. 

* It may, perhaps, be in the recollection 
of most of yoor readers, that I com- 
menced my annual report of London 
fires'some time antecedent to the forma- 
tion of the present Fire*- Establishment ; 
and that I have more than once explained 
that my source of information was then 
limited to the experience of one fire-office 
only. Now it must be pretty well known, 
that under the old regime , no one fire- 
office in London was in possession of in- 
formation respecting all the fires that 
occurred, nor of any thing like it ; in 
fact, out of my own observations and at- 
tendance, I was frequently enabled to 
add to the list. Now, if we just com- 
pare this state of things, with the present 
very complete arrangements, by means 
of which every alarm of fire throughout 
the whole extent of this vast metropolis, 
be the result what it may, is reported 
twice a day to the head-quarters of the 
establishment, this alone would account 
for avast discrepancy in point of num- 
bers. I should like to know what sort 
of a fire-report I could have drawn up 
fdr 1838, had my sources of information 
been confined to the practiced experience 
of the Covnrty Fire-Office, which con- 
tinues to jog on in th ^unimproved state ? 
I can vouch that it Would have looked 
somewhat more companionable with its 
like of 1832, than did the voluminous re- 
cords afforded by the comprehensive 
knoWhedgebf (he better plan. Inthenext 
place, the classification of the damages 
is* now somewhat different to the former 
practice, making an apparent increase of 
seriates' fires, when the fact is, the per 
centagtr of really serious fires is very 
crawdferably reduced. Again, under the 
old system, f&tal fires were seldom or 
ever reported. Under these- catram* 


sti§i!te% th«for^.. : *b*' disparaging emu* 
paiisons instituted by^Aguari^ ,y i<wiw^ 
boasttagly brought forward continually*, 
are founded (as he weft knows) on etw 
neons data, and' are altogether false ms 
the inferences attempted to be dram 
from them* 

It must be palpably evident, that the 
fine-men cannot prevent fires taking 
place, and that the number of these ac- 
cidents may be expected annually to in* 
crease, with the spread of population and 
of buildings. Neither is it in the power 
of fire-men under all circumstances, to 
prevent the occurrence of serious fires, 
because it continually happens, that fires 
have really become what is now called 
serious, before they are discovered; in 
fact, I have already mentioned several 
instances in which total losses have ac- 
tually taken place before the fire- men 
have been called out ; and because the 
results are honestly reported, are these 
men to be censured by such hypercri- 
tical observers as "Aquarius”? This 
writer says, “ the testing point of the fire- 
men’s success is the number of fires that 
are prevented from spreading to a seri- 
ous extent after they are discovered" 
This list, then, in strictness, would in- 
clude all the slightly damaged, and very- 
many of the seriously damaged, with a 
tolerable share of the total losses /” 

It is not, however, by a dry enumera- 
tion of number alone, that any correct 
idea can be formed of the good or iU 
success of the fire-men's exertions. The 
ever varying circumstances of each par- 
ticular case, require to be known and 
duly weighed, before- any satisfactory 
conclusions can be drawn from them. 

In the truly appalling list of last year’s 
serious fires, I have entered into the dfe- 
tails of most of them as for as was con- 
sistent with the limits of your work; 
and I would ask any intelligent and im- 
partial reader, if there was a single in- 
stance in which blame would seem to 
attach to the fire-men. Take for ex- 
ample, the destruction of the Royal Ex- 
change; there the flames had attained a 
most serious ascendancy before the fire 
was discovered — great difficulty arose in 
obtaining access to the building — water 
was with difficulty obtained, from the 
intense frost which prevailed — the build- 
ing was filled throughout with timber 
galleries and , passages most intimately 
connected — and yet some portions of the 
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building were preserved, and the fire 
most effectually prevented from extend- 
ing its ravages to the adjoining build- 
ings.* Look again at the burning of 
Messrs. Edgington’8 tarpaulin manu- 
factory in the Kent Road ; an extensive 
range of wooden buildings filled witb 
the very daintiest food for fire ; the first 
intelligence given to the fire-men was by 
the illuminated horizon, the flames burst- 
ing forth all at once with terrific fury — 
on reaching the spot, no water was ob- 
tained for upwards of an hour, in fact, 
not until the whole of the premises were 
burned to the ground. 

At the Temple fire again, intelligence 
was most reprehensibly with-held from 
the fire-men till the flames had gained 
an ascendancv that for a time defied sup- 
pression, 'ana only a scanty supply of 
water at hand for the purpose. In 
this way I could go on, had I no re- 
spect for the patience of your readers, 
through the whole of the serious fires in 
my obnoxious list, but these instances 
will sufficiently explain my reasoning. 

So long as the public continue to 
manifest a worse than apathetic indiffer- 
ence to the prevention of fires, conflagra- 
tions must and will increase; and so 
long as the public persist in disregard- 
ing all precautionary measures, and con- 
tinue to set at defiance, ail wholesome 
provisions, and legislative enactments for 
limiting the damages of fire, conflagra- 
tions may be expected to be more and 
more extensive in their ravages. , 

Look at Fenning’s wharf and ware- 
houses, the site of one of the most tre- 
mendous fires of modern date, the de- 
struction of which was solely attributable 
to the illegal dimensions of the buildings; 
and yet, in defiance of law, and in spite 
of the dictates of reason and of common 
sense, a new pile has risen, like a phoenix 
from the ashes, as unlawful in its undi- 
vided dimensions as the former. In the 
event of another fire breaking out, the 
same consequences as before seem in- 
evitable — the entire destruction of the 
whole ! 

The vast warehouses of St. Katha- 
rin’e Docks, present another immense 
pile, the preservation of which, if once 
well on fire, seems scarcely within the 


* It is right to observe, that a portion of the fire- 
brigade were at the same time occupied with a seri- 

ous fire at Chelsea, 


possibility of man, and yet if any of these 
consequences should follow, what a pre- 
cious outcry would be raised by “ Aqua- 
rius” against the fire-brigade, forsooth ! 

It was an intimate practical acquaint- 
ance with these and similar co-operating 
circumstances that led me to assert the 
greater liability to serious and extensive 
fires of London , as compared with Paris j 
this argument “ Aquarius” has attempted 
to hold up to ridicule, by a comparison 
as invidious as it is unjust. A greater 
piece.of injustice can hardly be conceived, 
than to take isolated statements of facts, 
brought forward upon different occa- 
sions, to illustrate different arguments, 
and Vo place them in juxta-position, with- 
out the explanation required to reconcile 
their seeming contradiction. This, how- 
ever, is the unworthy artifice resorted to 
by “Aquarius,” and in this way only, does 
he attempt to support his jaundiced view 
of these matters. 

In conclusion, with respect t o fatal 
fires , I most expressly stated, that dur- 
ing last year, no life had been lost cfter 
the arrival of the fire-men j a thing of 
too frequent occurrence under what 
“ Aquarius” himself designates the trn- 
improved system . 

The fire-brigade, therefore, are wholly 
free from blame — provided their attend- 
ance has been sufficiently prompt after 
being called. Now, Sir, I assert without 
fear of contradiction, for it does not ad- 
mit of contradiction, that the attendance 
of the fire- men was not under any cir- 
cumstances near so quick formerly as it 
is now. The location of the men at their 
respective engine-stations — a sufficient 
force constantly on duty day and night— 
with the admirable system of calls, en- 
sures a rapid attendance of a larger force 
than was ever witnessed prior to the for- 
mation of the London fire-establishment. 
The constant effect of this plan has been 
in most cases such a timely attendance 
of men and engines as to confine to the 
list of “slightly damaged” accidents, 
which, under the old system, would in- 
evitably have turned out “serious fires,** 
or even “total losses.” 

In addition to the benefits thus con- 
ferred upon the community, I consider 
we are under considerable obligations to 
the Committee of Management of the 
London Fire-establishment for the hand- 
some and liberal manner in which the 
valuable information by them collected. 
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is always made accessible to persons in 
any way connected with the public press, 
or who take an interest in these ques- 
tions. The readiness with which this is 
afforded, is, I am aware, extremely an- 
noying to certain narrow-minded per- 
sons, who therefore take every possible 
opportunity of abusing, and underrating 
the advantages of this excellent esta- 
blishment. 

Although I have endeavoured briefly 
to reply to the remarks which provoked 
this communication, I find I have greatly 
exceeded due limits, I must therefore 
conclude, and remain, 

Sir, yours respectfully, 

Wm. Baddeley. 

London, March 15, 1839. 


PREVENTION OF RAILWAY ACCIDENTS 

Sir, — When we take into consideration 
the vast sacrifice of human life from ac- 
cidents on the various railroads, it is 
amazing, that in a country so prolific of 
improvements of every kind, no one has 
undertaken to produce plans for ob- 
viating these calamities. Surely means 
might be adopted, for at least lessening 
the chances of such accidents. It is a 
disgrace to an enlightened nation like 
Great Britain, that men of capital should 
seem careful for nothing beyond ac- 
quiring the best returns on money laid 
out on speculation. A man should un- 
questionably make the most of his em- 
ployed capital ; but, he should not at the 
same time shut out those philanthropic 
feelings which we should all exhibit to- 
wards our fellow men. Let, therefore, 
the various companies set about devising 
the most efficient means for averting the 
horriblv destructive accidents that al- 
most aaily occur on the various rail- 
roads.* 

In the humble hope of drawing more 
efficient pens to the subject, I flow offer 
the following hints : — 

1. When a person is in danger of 
being run over by a train, if he had the 


* These introductory remarks of our correspondent 
might well have been spared. It has been proved 
by incontestable evidence, that travelling by rail- 
way is incomparably safer than by any other means 
of conveyance. Take any number of passengers 
travelling a given number of miles by railway— and 
a like number of passengers travelling a like num- 
ber of miles by horse-coach— and it will be found 
that the proportion of accidents is fifty to one in 
favour of the former.— Ed. M. M. 


presence of mind to get into either of 
the outside spaces it would be safer than 
in the middle one (a presumed reason for 
which will be seen in the 5th article.) 

2. Whether the individual be in the - 
middle space , or in either of the lines , he' 
should immediately fall flat on the ground j- 
it would, in the former case prevent the- 
commotion of air, consequent on the- 
rapid motion of the train, from drawing 
any portion of his dress towards the 
carriages; and in the latter case, the 
entire train would roll over him without 
doing him the slightest injury, as was 
exemplified in the case of a Pole, an 
officer on the Great Western Railroad, 
who, some time ago, escaped unhurt, 
with the exception of a hot cinder falling 
from the furnace and slightly scorching 
his face : it is consequently preferable to 
lie on the face , the hat snould also be 
thrown off, as there might otherwise be 
a chance of it coming in contact with 
some projecting point of the train. 

3. It is therefore safest , when the in- 
dividual cannot get to either of the outside 
spaces (which is undoubtedly the best) 
to throw himself flat on the ground in the 
middle space , or m either qfthe lines. 

4. It is consequently an obvious duty 
which the various companies owe to 
humanity, to have their carriages so 
constructed, that there would be suffi- 
cient space from the bottom of each (in- 
cluding cross beam or iron work) to the 
bottom or bed of the lines that a man of 
the largest dimensions might lie there 
unhurt. 

5. The middle space is particularly tm- 
safe for any one to stand on, when there 
are two trains going in contrary direc- 
tions and passing each other at the same 
instant : in proof of which, a poor man 
about a fortnight ago, going to his daily 
labour, and having to cross the railroad 
at Kinton near Harrow, whilst a train 
was approaching from theEuston Square 
Terminus, instantly ran to the middle 
space , thinking no doubt, that there he 
would be perfectly safe — but another 
train at almost the same instant of time 
coming up in a contrary direction, caused 
such a commotion of air, first from being 
agitated by the one train from east to 
west, and next this agitated air being 
met by the other train going from west 
to east, that the poor man must have 
been, as it were, in the midst of a power- 
fn whirlwind and entirely under its im- 
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pwhe: we ma y; tbtrdfoM, without baai* 
taction, <cotxm to the conclusion, that hie 
drew must hare been blown about in 
«uery direction, and consequent come 
4 b contact with one of the carriages — 
ikm- drawing him towards inevitable 
destruction. The oommotkmpf air here 
hinted at, may be supposed hypothetical; 
but let a reflecting mind pause before it 
comes to this conclusion ; let a rational 
being ask himself what effect a body, of 
the weight and magnitude of an ordinary 
train rushing through the air, at the rate, 
let us say, of 30 miles an hour, or 14f 
yards in one second: and another similar 
body passing by in an opposite direction 
at the same velocity, through a fluid so 
subtile as atmospheric air is known to 
be, and he cannot but be convinced that 
the agitation must indeed be terrific : 
hence the poor fellow lost his life. I 
would say then — avoid the middle space 
by all means, or, if you prefer it— fall 
fiat upon the ground with the face down- 
wards. 

6. Might not some simple contrivance, 
say of the form of an are of a circle, or 
that of the fin of a fish with a spring at- 
tached to it, be so placed on either side 
of the tender or first carriage, as to 
throw off to the right or left any body 
that might accidentally come-wi contact 
with the same ? 

7. There ought to be the greatest 
possible vigilance enforced on those of- 
ficers whose duty it is to see that no im- 
pediments be permitted to the free in- 
gress and egress of the trains ; and 
upon no account whatever should their 
attention be directed to any object 
unconnected with their duty, more 
especially when there is a train either 
on the point of starting, or when 
near any of the places where they stop. 
The following occurrence shows the 
listlessness — I might say heartlessness of 
one of those men. “ Lord Lichfield and 
three of his friends were nearly killed 
about a month ago .* the hoar of the 
Manchester train was changed without 
any notice, which is a very common oc- 
currence ; and When his Lordship got to 
Birmingham it was gone. His Lord- 
ship felt very much annoyed, as bis 
Royal Highness the Duke of Sussex and 
a large party were coming to dine at bis 
seaft, Ranton Abbey ; he asked whether 
be could have aM engine for himself and 
party, which was immediately provided. 


Away they went at great speed,lmM>wii*g 
to the negligence of a policeman ha not 
taming a plate they were carried with 
great force off the tine and upset into a 
pit. They were allmuch injured.” 

3. In tunnel transits I would recoin* 
mend fire works (say a small Catherine 
wheel) to be placed on the first carriage^ 
to be lighted at the moment of eatry^ 
and so constructed as to bum daring 
the entire transit; that thehghts should 
likewise be of one colour for the left* 
hand line, and of a different colour for 
the right-hand one: this would to a 
certainty be the means of preventing 
such serious accidents as that which 
happened at the tunnel running from 
Chalk Farm to the vicinity of Kilburn, 
when Pickford’s train and another came 
so furiously in contact as to demolish 
some of the carriages, besides seriously 
injuring many and alarming atl of the 
passengers. 

9. In conclusion. If methods such as 
I have now stated, or others that may 
be more efficient be not adopted; mb 
public will, or at least ought, to demand, 
I say emphatically , demand, that the 
speed be lessened. Let the companies 
look to this; it would certainly not, in a 
pecuniary point of view, be to their in- 
terest to lessen the motion— let them 
therefore apply other remedies. 

I am, Sir, 

Yours very truly, 
Wtlliam Russell. 

E d g e wa ge Road, Marrchy 11, 1689. 

IMPROVEMENTS IN PHOTO GPfcNTC 

DRAWING — THE* CAMERA OB8CTTRA. 

Sir, — In order to obtain real images 
from the sun’s beams, concentrated hy 
refraction through a convex lens, into a 
dark chamber or camera obscura, we 
must receive them on a paper prepared 
for the purpose, whose colour is dark, 
and whose material is of a nature tb 
suffer absorption from the Tays of light, 
in a just proportion to their intensity. 
Now all the methods of producing 
pictures, hitherto promulgated- m Eng- 
land, are the reverse of this, as nitrate of 
silver, or the lunar caustic dissolved, 
givesttliadows for lights* wonrast, there- 
fore, seek some medium of a different 
nature, such as stains from vegetable 
bodies, or coloured pigments groundup 
with volatile essences, the sbadowsftukn 
which, after the lights have been created 
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by absorption, may be fixed by re-agents ; 
such a sensitive paper would secure a 
permanent design from nature by means 
of the sun’s reflected rays ; for we know 
their power in extracting stains of smoke 
or dirt from ancient engravings when 
placed under water about a quarter of an 
inch* so as to be acted on at noon by re- 
fraction ; hence, I conclude, that when 
our sympathetic paper receives the rays 
of light in a moist state, the dark co- 
louring matter will be more readily dis- 
charged. Observe, also, that the camera 
must be without a mirror, and the lens a 
compound one, to correct distortion. My 
camera*, or box, is constructed as fol- 
lows — 

The compound lens is about one inch 
and , a half in diameter, composed of two 
plane convex lenses nearly touching each 
other by their convex sides ; its focus is 
two inches and a quarter, and it is in- 
serted into a box four inches square, 
whose opposite end is open, and cut off 
exactly at the focal point of the image ; 
to the open end of the box there is a 
cover, like that of a canister, whose sides 
are half an inch deep; to the bottom of 
this cover 1 affix the sensitive paper, so 
that when it is put on, it exactly comes 
up to the focal point of the lens, which 
also has an outside cover, only to be 
taken off when presented to the object 
in sunshine intended to be represented : 
in order to examine the progress made 
by the influx of light, the cover of the 
larger end may be removed from time to 
time without altering the position of the 
camera, and quickly replaced, until sat- 
isfied with the effect ; and thus, having 
your sympathetic papers all of the size of 
the inside of the cover, you may change 
them as often as you please, iu trying 
your experiments; finally, carry them 
home in the closed camera, with both 
ends shut, whose interior, I need scarcely 
add> should be carefully blackened. But, 
after all, until we shall have discovered a 
dark pigment that can quickly be ab- 
sorbed by light, concentrated from the 
reflection of natural bodies, we shall not 
have arrived at that perfection now sought 
after, in consequence of the reports of 
M. Daguerre’s extraordinary success. 

The liberal disclosures of Mr. Talbot 
have set many people to work here, in 
copying lace, prints, and leaves, by 
means of the direct rays of the sun, 
through the glass of windows, and his 


sensitive paper ; this may be serviceable, 
in mechanic arts, and is very amusing* 
for they are so speedily effected that the. 
earth’s motion can never disturb them*. 
But, before we can get real photogenic 
pictures from reflection, we shall have 
numerous disappointments to encounter* 
which time ana patience alone can con- 
quer, and, therefore, the more bauds are 
employed the better, and such portable 
machinery as I here recommend. 

I am,.&c., 

G. Cumberland, Sen. 

Briitol, March 15, 1839. 


MR. OXLRY*8 PROCESSES FOR PRE- 
PARING PHOTOGENIC DRAWING 
PAPER, &C. 

Sir, — In my communication of the 2d 
February, 1839, which appeared in No. 
809 of your valuable publication, I wrote 
in haste and from memory only, and 
therein very briefly pointed out how the 

E might be rendered susceptible of 
w acted upon by the rays of light, 
and how the impressions produced 
thereby might be permanently fixed 
thereon. I will now, by your permis- 
sion, transcribe the results of some of 
my experiments, which will enable any 
persons desirous of photogenic drawings 
to prepare their own paper by such me- 
thods as will answer their wishes in the 
most satisfactory manner. 

First Way . — Moisten the paper first 
with a solution of muriate of soda in 
proportion of one of the muriate to ten 
or twelve times its weight of water ; then 
dry it, and when dry moisten it equally 
over with a solution of the nitrate of sil- 
ver, and then dry it again before the fire ; 
let this be done by candle light, for day 
light would immediately act upon it; 
this should be done five times, alternate- 
ly with the solutions of muriate of soda 
and of silver, and dried each time, th 
last time being with nitrate of silver. 

Second Way . — Moisten the paper with 
muriatic acid diluted with water to the 
strength of strong vinegar, and then dry 
it as aforesaid after each time of mois- 
tening; do this four times, and each 
time after being dried moisten it with 
the solution of the nitrate of silver, dry- 
ing it also each time after the nitrate has 
been spread over its surface. 

Third Method . — Moisten the paper 
with the solution of the nitrate of silver. 
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and dry it before the fire ; do this three 
or four times, and being dried the last 
time after silvering, then moisten it well 
with the diluted muriatic acid, or chlo- 
rine, as the French call it, and then dry 
the paper. I have several other methods, 
but these will be found satisfactorily to 
answer the purpose. 

Proportion of nitrate of silver ; one 
dram, or sixty grains to an ounce of soft 
water, and I would not advise using less 
than 45 grains of the nitrate of silver to 
the aforesaid quantity of water. 

These papers began to change colour 
in a few seconds after being exposed to 
the solar light, and in fifteen minutes 
became of a slate colour, or nearly of an 
indigo blue, and in two hours were near- 
ly black. 

Remarks . — Frequent moistening in 
the manner aforesaid, though it wonder- 
fully increases the susceptibility to 
change colour, yet the often wiping of 
the paper, whether with a sponge or 
otherwise, destroys the smoothness by 
opening the pores thereof. The best way 
would be to dip the paper in the solu- 
tions, and to absorb the superfluous 
moisture by pressing the moistened 
paper between two sheets of white blot- 
ting paper. I have no doubt thatBath draw- 
ing board would answer, or still more 
solid substances, such as the metallic 
plates which I mentioned in my commu- 
nication sent to you six weeks ago, but 
not yet published ;* for it is evident that 
porous substances, such as paper, are 
not the best adapted to receive the very 


* The passage which Mr. Oxley refers to, follows 

it was overlooked inadvertently, in consequence of 
being appended to a communication upon the sub- 
ject of ** Mechanical Flying.” — “It is well known 
that some substances are powerfully acted upon by 
the rays of light, whereby some are precipitated 
ft*om the menstruum that holds them in solution, 
some are oxygenized or corroded, and others are, to 
a certain extent, de-oxygenized, by the action of 
the rays of light; seeing this is the case I would not 
despair, had I but time to devote to a series of ex • 
periments, in going so far as to findout a menstruum, 
or composition, which being spread over the surface 
of a plate of steel, zinc, or copper, and then having 
the pictures of the objects thrown upon it by the 
camera obscura, or other optical apparatus, the 
plate would be etched or corroded by the composi- 
tion according to the intensity of the light and 
shade, whereby chemistry and optics may be made 
to supersede, and far surpass, the laborious process 
of engraving, as hitherto practised. I can see nothing 
here to be doubted of, it will be certainly brought to 
pass by somebody, for we know that machines have 
already been made which perform what has always 
been considered as mental operations, and why not 
succeed in making nature operate on herself, and 
become her own artist? 1 * 


minute impressions which are required 
to give faithful delineations of natural 
objects. 

For fixing the objects when drawn by 
the camera, the proportion of muriate of 
soda or common salt may be one part to 
about six or eight times its weight of 
water, in which the photogenic drawings 
may be immersed and then the super- 
fluous moisture wiped off, or absorbed 
by blotting paper as aforesaid ; or if left 
to soak for half an hour or an hour, the 
effect will be still better, and then dried 
as aforesaid. 

I had intended to have forwarded this, 
or a similar communication, within a few 
days after I had sent my last to you, but 
the pressure of business has prevented 
me. I have seen nothing of Mr. Tal- 
bot’s communications nor any others, 
except what has appeared in your jour- 
nal. The first piece of Mr. Talbot’s 
appeared in No. 810 of your Magazine, 
but did not give the process, which more 
fully determined me to do this myself, 
as 1 had expected that Mr. Talbot had 
intended to keep the processes secret. 
And now, Mr. Editor, that you have seen 
what Mr. Talbot’s processes are both 
for preparing and for fixing the images 
thereon after they had been delineated 
by the camera obscura, you will find, on 
the perusal of my paper which appeared 
in No. 809 of your journal, that that 
communication contains in a few words 
the sum and substance of Mr. Talbot’s 
processes, and that four or five weeks 
previous to my seeing any thing of that 
gentleman’s method, which appeared, 
and where I saw it for the first time, in 
No. 813 of your Magazine. In conclu- 
sion it may be well to remark that this 
kind of drawing paper will be found 
very expensive, as a dram of nitrate of 
silver, which costs a shilling, will not be 
more than sufficient for the preparation 
of a moderate sized sheet of drawing 
paper. 

I remain, sir. 

Yours very respectfully, 

Thomas Oxley. 

No. 3, Elizabeth-place, Westminster 

Road, 14th March, 1839. 

£We have received another communi- 
cation from Mr. Oxley in reply to the 
letter of Mr. Egerton Smith, which 
appeared in our 814th number; we 
have only room for the following ex- 
tract, but which, we think, is quite suf- 
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ficient for the vindication of Mr. Oxley.] 
—Ed. M. M. 

“ I hope you will permit me to recon- 
cile the apparent discrepances of that 
communication. I cannot boast myself 
of having the most tenacious memory in 
the world, but at all events my memory 
is as likely to serve me as faithfully as 
those of Mr. Smith or Mr. Turmeau can 
serve them, they being my senior by 
some 15 or 20 years each ; and it is by no 
means unlikely that these gentlemen 
may, in the space of 16 years, have for- 
gotten what I then communicated to 
them. But in regard to Mr. Smith, no 
person could scarcely be quicker at con- 
ceiving ingenious inventions, and I be- 
lieve it possible that within the space of 
30 years he may have conceived as many 
notable projects, but from the great mul- 
tiplicity of business pressing continually 
on his attention, (although he might have 
thought much of them for a time), they 
have, one after another, sunk into 
oblivion, and have long since been obli- 
terated from the tablet of his memory. 

M It may be, that Mr. Smith has even 
forgotten that I was a frequent visitor at 
his house for some years, and that dur- 
ing that time 1 wrote different pieces 
which appeared in Mr. Smith’s Literary 
Kaleidoscope , and also in the Liverpool 
Mercury; and Mr. S. may have forgotten 
that he has more than once complimented 
me, by saying, that he wished that all his 
correspondents wrote and composed with 
the same neatness and care that I did, for 
he never found it necessary to alter a 
single word or letter in any of my com- 
munications ; this fact also may have 
slipt his memory , but not mine. And as 
respects my former friend, Mr. Turmeau, 
I appeal to your judgment, Mr. Editor, 
if you can think it at all likely that I 
should have referred to Mr. Turmeau, if 
I .had not firmly believed that he would 
have both recollected and confirmed all 
the circumstances I had therein stated ? 
But if Mr. Turmeau has forgotten that I 
suggested to him the use of the camera 
obscura in photogenic drawings, I do 
hereby most positively assure him, and 
the whole world, that I did so; and that, 
without having ever heard of anything of 
the kind from any person whatever ; and 
whether my memory be better or worse 
than that of Mr. T. I will not take upon 
me to say $ but I consider I had more 


reason to remember these circumstances 
than Mr. Turmeau had.” 


MESSRS. HERAPATH AND COX’S NEW 
PROCESS OF TANNING. 

Sir, — For some time past I have been 
working in my tannery upon Messrs. 
Herapath and Cox’s new method of 
tanning, under license from the paten- 
tees, and have much pleasure in bearing 
testimony to the value of the process, 
and in corroborating the remarks of 
your correspondent, Mr. E. Wilkins, 
tanner and currier, of Southampton, 
whose letter, inserted in your valuable 
Magazine, No. 804, I have read. 

I should premise that I am a tanner 
of butts for sole leather from South 
American hides; that my accustomed 
time for the tanning process by the old 
mode has been twelve months ; that my 
tanning ingredients are English bark 
and Smyrna valonia, in about equal pro- 
portions ; and that during the time in 
which I have been tanning and selling 
nearly fifteen hundred butts upon the 
new plan, it has been personally super- 
intended by myself I do not rely, 
therefore, upon the dictum of others. 

The following is a comparative state- 
ment of actual results produced by the 
new method upon five different lots, 
amounting to 497, and by the old me- 
thod upon four lots, amounting to 425, 
salted Buenos Ayres and Monte Video 
hides : — (See table next page.) 

By this statement it will be seen 
that the new process has produced in 
three months 3% lbs. more leather from a 
58 lb. hide , than is produced by the old 
method in twelve months from a 59$ lb. 
hide l 

These hides were bought in Liverpool 
by the same agents, were of similar 
quality, were tanned in the same yard, 
in the same year, with the same ingre- 
dients, and no stronyer liquor was admi- 
nistered to those operated upon by the pa- 
tent process than to the others. I have 
selected the above quantities out of 
many others, because, both in numbers 
as whole lots and in their averages as 
hides in their raw state, they approxi- 
mate nearer, and of course give a more 
correct comparison, than any others I 
could take. The time taken to tan those 
upon the patent mode has varied ; some 
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have had three months tanning , whilst [The following are descriptions of 
some have been brought from the bun - samples which we have received from 

died state of salted hide to the market in Mr. Cox, of leather tanned upon Hera- 

two months and twenty-one days ! path and Cox’s patent process, and which 

With respect to colour, I produce we shall be happy to show any parties 
what I please, from a dark brown to a interested who may call at our office, 
straw; but the chief recommendation of Ed. M. M.] 

sole leather tanned by the patent process No. 1, a piece of shoulder cut from a 
is its extraordinary impermeable , elastic , well-grown Buenos Ayres hide, tanned 
and durable qualities ; so that its advan- in three months. 

tages to the consumer are even greater No. 2, a piece of very coarse hide cut 
than to the tanner. I could bring proof from the belly inwards, tanned in ten 

upon proof to substantiate this assertion weeks. 

from my numerous customers, for the No. 3, a piece of Monte Video hide 
use of this leather in coal mines, engine cut from near the back, of a milder tan- 
manufactories, iron foundries, and public nage and softer finish and lighter colour 
works, as well as from public and pri- than the two former, tanned in eight 
vate individuals who have long used and weeks. 

tested the leather. No. 4, a firm, prime, and bright co- 

This simple statement of facts I leave loured piece of Buenos Ayres salted hide 
for the consideration of your readers, cut near the ribs, limed, tanned, dried , 
and in conclusion I beg to observe that and sent to market , in two months and 
I shall be happy to answer any inquiries twenty -one days ! 

which may be made of me through the No. 5, a milder tanned piece of 
medium of your Magazine in a straight- bright coloured leather cut from flank 
forward ana open manner, and as strict- and belly inwards, tanned in seven 
ly correct as the close attention I have weeks. 

given to the process will enable me. The most impermeable pieces are Nos. 

I am, sir, yours most respectfully, 1 and 4. No. 1, although a shoulder, 
Stephen F. Cox. and consequently a loose part, will bear 

Patent Leather Tannery, Nailaea, near soaking for twenty-four hours without 

Bristol, March 21, 1889. saturation. 


OMNIBUS STOPPING SIGNALS. 


Sir, — * Byacurious coincidence a friend 
suggested to us, about six months back, 
the introduction of thetrifie explained in 
the first part of the letter from Mr. John 
Rivington, jun., page 413 of your in- 
teresting journal. Our friend has de- 


scribed it in almost the same words? ha 
tried a bell on Walters Brntton oeadH 
about six years ago,, and he fixed one “df 
the bells, about Christmas-last, on Mto* 
tin’s Brixton coach; he also exhibited^ 
at the Royal Institution, January 18 th. 
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If your columns are not better em- 
ployed you will oblige us bv inserting 
the following description of it, it was 
printed with the instructions for theman^ 
Sgement of Mr. Cowper's parlous print- 
ing press,, a. very ingenious and . effective, 
apparatus for the use of young persons 
and amateurs. We manufacture both 
articles and shall be happy boahow them 
tetany of your readers. 

We remain. Sir, 

Your obedient servants, 
Bqlteapfvsl & Co*. 

64, Charlng-croM , and 127, Long-acre, London, 
March 16, 1889. 

*The Coach Beil , for calling the atten- 
tion of the Conductor or Driver qf a 
Coach or Omnibus. — No- person can ride 
la an omnibus without witnessing the 


difficulty there is in attracting the atten- 
tion of tiie conductor. One person 
shouts as loud as he can, another begs 
his neighbour to call out ; another 
stretches his stick or umbrella, or per- 
haps himself, across the faces of hia fel- 
low travellers, and pokes or thumps tire 
conductor; and every body knows that, 
notwithstanding all these expedients^ th# 
passenger is frequently earned beyond 
ms destination ? the same inconvenience 
occurs mustaae coaches, with this variety, 
that the passenger has to put his head 
out of the window, now and then losing 
his hat. To prevent these-inconveniences, 
and to furnish a ready and quiet way of 
calling the attention of the conductor, is 
the object of this simple invention, called 
the coach bell. 



T!he bell is placed on the outside of the 
roof of the omnibus, just over the door, 
and, consequently, close to the conduc- 
tor. It is struck by a hammer; theham- 
Ener is a crooked lever, and is formed of 
jilostic^steel ; a string is fastened to the 
ahortendof the lever, and passes through 
a hole just over the door, and then 
through brass rings, or eyes, along the 
inside of the roof of the omnibus ; six 
small tassels are attached to the string, 
and on pulling any one of these, the 


hammer is jerked upwards, and the bell 
struck once, which is quite sufficient to 
call the attention of the conductor. 

No shaking of the omnibus, nor the 
roughest road, can possibly make the 
bell ring. Mr. Martin, the coach master 
of Brixton, has been the first to adopt 
the “ coach bell;” and as it can be had 
for a trifling expense, there is little 
doubt of its being generally adopted. 

e. e. 


R0QRT OF TBB COMMITTEE OF THE FRANKLIN INSTITUTE ON THE EXPLOSION 8 OF 
STEAM-BOILERS — PART II, — REPORT OF THE SUB-COMMITTEE ON THE STRENGTH OF 
MATERIALS EMPLOYED IN THE CONSTRUCTION OF STBAM-ROILERS. 

[From the Franklin Journal .] 

(Continued from Page 446, No. 815.) 


No fire was kept in the apartment where 
the experiments were performed. The con- 
tainer A, when quite dry, was firstaccurately 
counterpoised in a scale pan, and then taken 
•out and weights substituted to avoid any 
possible error in the- scale beam. The vessel 
oeing next returned to the scale pan instead 
?of the weights, was filled so nearly with wa- 
ter, that tile vapour to be condensed, would 
make it quite full ; after which a counter- 
poise was once more effected, andfche vessel 
being taken to its place within B, the weigh- 


ing by substitution was repeated, giving the 
sum of the weights of the water and of ifis 
container. The counterpoise being once^d- 
j us ted for a series of experiments, it was 
only necessary in repeating the trials with 
new portions of water, to replace the vessel 
A in the scale pans, and pour in a fresh 
charge of water till the equilibrium was ob- 
tained. The several thermometers were uext 
adjusted in place, that which waa to indicate 
tiie temperature of the water being made 
with special reference to these trials, and 
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the weight of mercury which it contained, a a 
well as that of the glass immersed in the wa- 
ter exactly ascertained. 

While the operations of weighing and ar- 
ranging, as just described, were performed 
by one assistant, another having heated to a 
low red heat the cylinder S, inserted it in 
the copper case L, where being retained by 
the hook h , it was plunged into the boiling 
water contained in F, and the latter placed 
within D ; the packing x was adjusted, and 
stop-cock K opened, to allow the air to be 
driven from the pipe g , and the whole appa- 
ratus, including the thermometer e, to be 
raised to the temperature of 212°. This be- 
ing done, the apparatus was conveyed to the 
room where the water vessel was placed, and 
after turning the stop-cock for an instant, to 
expel any water which might have been con- 
densed during the transit, the mouth of the 
pipe was brought briskly round and imme- 
diately plunged under the water. Here it 
was continued until the vessel A was per- 
ceived to be full, when it was withdrawn 
and the stop-cock closed, but not until the 
mouth was quite above the water. During 
this manipulation the thermometer t was 
was kept constantly moving, to equalise the 
temperature of the water. This being done, 
the increase of weight was ascertained by 
again counterpoising the vessel and its con- 
tents. It is apparent that heat imparted to 
the water, by the condensed vapour, must 
be employed for heating at least three dif- 
ferent bodies, the water, the container, and 
the thermometer t. 

It was therefore necessary to know the 
weight and specific heat of each, in order to 
determine the relation of the heating power 
of a given weight of steam, compared with 
the cooling power of a quantity of water 
equivalent to the sum of these three bodies. 
As the quantity of air which was included in 
the box B was small in amount, as the 
specific heat of air is, weight for weight, but 
about one-fourth that of water, and as the 
experiments were generally performed in 
such a manner as to allow the air to operate 
partly in favour, and partly against the heat- 
ing power of the steam, it was not deemed 
important to take into the calculation the 
minute quantity due to the cooling power of 
this mass of air. In a few instances, however, 
its effects are noted in the column of remarks. 

The results of experiments on this subject 
are found in table XII. {Frank. Jour., vol. 
xix, pp. 162,3. 

As the trials on specific heats below 212° 
had preceded those now under consideration, 
it was found convenient, to employ as con- 
tainers some of the same cylindrical vessels 
which had been used in that investigation. 
The materials of each are specified in the 


table. The calculations are very simple 
when we have obtained an expression for the 
equivalent quantity of water equal to the 
three terms above specified.* 

Results of Experiments on Latent Heat . 
—The accompanying table presents the de- 
termination, in the manner already de- 
scribed, of the latent heat of the vapour of 
water. The trials were made in four dif- 
ferent cylindrical vessels, one of copper, two 
of glass, and one of sheet iron. 

The quantities of water varied from about 
13000 to upwards of 39000 grains. 

The equivalents of the thermometers were 
either approximately estimated by knowing 
the size and thickness of the bulbs, or were 
actually determined by weighing before and 
after filling, and in every instance the cal- 
culation for the thermometrical equivalent, 
was made only on the part of the instrument 
actually immersed. 

It will be perceived that three out of the 
four vessels, give mean results which differ 
from each other by not more than 3 degrees. 
The third set, or that made in thin glass, 
and which differs widely from all the rest, 
ought probably to be rejected. If this be 
done, the other three sets give a mean re- 
sult equal to 1037 degrees ; which is 3.8 de- 
grees less than that obtained by Count Rum- 
ford. Including the third set, the mean re- 
sult will be 1026.83. As the steam rising 
up in the case L, necessarily came in contact 
with the hot iron S, it became, to a certain 
extent surcharged with heat ; but as the 
thermometer indicated its temperature at 
the moment of escape, an allowance is easily 
made for the surcharge. The rapidity of 
flow being duly regulated by the stop-cock 
k , the steam was prevented from carrying 
over any water in an unvaporized state. Ag 
the amount of surcharge seldom exceeded 
3 degrees, it was not considered necessary 
to calculate for the difference between the 


* The latent heat of steam was calculated by the 
following formula. 

Putting w = the weight of water in the vessel. . 
n = that of the vessel itself. 
g = that of the glass in the immersed 
part of the thermometer, 
m = that of the liquid In the same. 
x = the specific heat of container. 
y = do. of glass. 

» — do. of the thermometrie 

liquid. 

v — the weight of vapour condensed. 

T = the temperature gained by the water. 
t = the distance of the final temperature 
of the water below that at which 
the steam enters it, 

and =1 the latent heat of vapour at the boil- 
ing point. 

Then the heating effect is represented by T x 
(w + nx + gy + mx ), and the cooling effect by v x 
(l + t) } whence v x (/+ 1) = Tx (tv+nx+gy+mz) 

and consequently l = nx + gy + mx) — ^ 

& 
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specific beat of vapour and that of water* 
35y the experiments of Delaroche and Bdrard, 
the specific heat of vapour, compared with 
that of water, is .847 to 1.000. Admitting 
this to be true, the result must, in any case 
which has occurred to the committee, be 
but little affected by allowing for the dif- 
ference.* 

Specific Heat by Vaporization . — Having 
determined the latent heat of vapour, it is 
not difficult to verify our preceding deter- 
minations of the specific heat, by operating 
in precisely the same manner as we do to 
obtain the temperature of a body, except 
that the temperature of the bath of melted 
metal is now first ascertained by the mer- 
curial thermometer ; and the actual tem- 
perature of the standard piece being then 
known, is compared with the weight of 
vapour which it produces, by cooling in 
boiling water from its initial temperature 
down to 212°. These experiments were 
made both before and after the screw beam 
and counterpoise were changed. The weight 
of the standard piece is, in both cases, taken 
in degrees of the pyrometer scale as exist- 
ing at the time. 

It will be seen, that, assuming as correct 
the determination of latent heat, made by 
the committee (1037°), the experiments 
given in the accompanying table (No. XIII., 
Frank. Jour ., p. 165) afford results for the 
specific heat of iron as follows : — 

1. Taking the mean of 29 experi- 

ments, it is 11325 

2. Taking only those made before 

the screw beam was changed 

(9 experiments), we obtain. . . . 11340 

3. Taking together the last 20 ex- 

periments of the table, we have. . 11324 

4 . Experiments Nos. 7 and 8 with 

the first screw and counter- 
poise, differing only in the 5th 


place of decimals, give 11336 

5. Six out of the last 20, differing 

only in the fourth place, give., 11356 

1>. The mean result of these 5 com- 
parisons, is 11336 


* The experiments hitherto published, had left 
some doubt as to the true latent heat of vapour. 
Black first obtained the number 810 deg. ; Watt 
afterwards gave it 950 deg. j Southern pjpeduced 946$ 
Lavoisier made it rather more than 1000 deg. j Rum- 
ford 1040.8; Despretz 955.8; Ure 1000; Thompson 
4 * more than 1000 deg.” Watt and Clement have 
both established the position that the latent heat 
of steam, added to the sensible heat above 32 deg., 
Is nearly a constant quantity. As, however, the 
paint 32 deg. is entirely arbitrary, and as no tem- 
perature is now known, at which vapour does not 
rise from water or ice, there is reason to suppose 
that in strictness, the constant— if there be one — is 
different from that which these experimenters have 
derived- If not, the latent heat of vapour must 
diminish below 32 deg. as the temperature di- 
minishes. 


As a mean of the nine sets of experiments 
in different vessels, the specific heat below 
212°, determined by heating water, as above 
detailed, was found ■=* .113374. As the 
calculations just detailed are carried only to 
the 5th place, the two results may be con- 
sidered as differing from each other only 
by T1 ^ 87 th part of the total value. 

Of those experiments which differ con- 
siderably from the general result, about the 
same number was found above, as below 
the mean, showing that if these discrepan- 
cies be due to errors of observation, they 
are as we ought to expect, liable to be 
either in excess or defect ; and that they 
counterbalance each other. 

The eight experiments, of which the re- 
sults differ only in the 4th place of deci- 
mals, were made at temperatures varying 
from 392 to 595, without indicating any 
decided difference in the specific heat of the 
metal within those limits. 

Of the extreme results in the table, the 
highest was obtained at 480° and the lowest 
at 488° ; — the next to the highest, at 500°, 
and the next to the lowest, at 292°. 

From the exact conformity of the general 
results of the method of evaporation, and 
that of heating water, in trials below 212°, 
it appears that if the specific heat of the 
standard piece be determined by the latter 
method, and its weight be duly regulated to 
conform to the length of the threads of the 
screw beam, and to the weight of the re- 
volving counterpoise, its indications of tem- 
perature will be such as to connect them- 
selves immediately with those of the mer- 
curial thermometer. 

Heating and cooling of Liquids . — In de- 
termining the specific heat of the iron 
standard-piece, it became evident that the 
influence of the air and other extraneous 
objects upon the temperature of the vessel 
of water could not be omitted, at least while 
the experiments were conducted, without 
enclosing the container in some other vessel 
which might shield it from the radiating and 
conducting power of surrounding bodies. - 

But in order to neutralize, as far as prac- 
ticable, the disturbing influence of the causes 
just mentioned, it was evident that with a 
given state of the air and of other bodies, the 
water-vessel must be made to receive during 
an experiment, as much heat from surround- 
ing objects as it imparted to them. This 
could be effected only by commencing each 
experiment, so much below the temperature 
of the air, that, during the cooling of the 
iron in water, the temperature of the latter 
should, in rising, pass through the tempe- 
rature of the air, and not only rise above it, 
but so divide the duration of the experiment 
that the cooling effect of the air in the latter 
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Aaatiuginflnsnfls in theftgrreor. 

Ik therefore became nwwsayy to, drieri- 
MiiMte between the ireireettveiaflutneat of 
he* irmn» I of the «ar, in order that the 
temperature of tthe mater .might bo adjusted 
to that of theapartmcnt before oamsumcing 
the experiment. 

By anexemioatienof table XIV. (Jtam*. 
voL sis, p. 167 to 170) it will be 
p erce ived that in. twenty-three difftretoes- 
perimants the times of rising through dif- 
ferent stages of temperature ass green* to- 
gether with the initial and final tempasa- 
tnres of the air.and of the water. It will 
not fail to be observed, that in cempari- 
aon s of this nature, the materials and con- 
struction of the thermometer ste, elements 
of qa ite as. much importance as the qnantity 
of liqnid heated, or the materials endi other 
circumstances of the container. 

Thus, it will be seen* that by &.mean of 
A sets of observations in which the mer- 
curial thermometer A (calculated to ^ equi- 
valent to 152.7 + 43.45)» 196*15 grains of 
water, was employed, the Santa required to 
obtain the full effect of 6000 grains ofiron 
heated to 212°, and cooled in water at 60. or 
64 degrees, was 148 seoends. 

The quantity of water was varied from 
h£»000 to 16,000 grains. 

With the mercurial thermometer B, es- 
timated at about 43 grains of water, the 
time by 7 sets of observations was found 
to be 1 26 seconds ; the quantity of water 
from 13,000 to 20,000 grains, and the ves- 
sel either of glass or sheet iron ; the two 
• latter circumstances serving to produce 
comparatively little effect on the time re- 
quired to bring the temperature to a sta- 
tionary condition. 

With the spirit thermometer C, 8 sets of 
observations gave- a mean duration of 295 
seconds, the weights ef water varying from 
13,000 to 18,000 grains and the container 
bring either iron, weighing 1,733 grams, or 
glass, weighing from 2*900 to upwards, of 
12*200 grains. This last thermometer has 
a balb 6-jh inches in.length* and .5 ™h in 
diameter, weighing 264 grains ; and con- 
tained about 142 grains of alcohol*, which, 
by the mean of 8 different determinations*, 
has a specific , heat of .641*. and consequent- 
ly is equivalent to 91 grains of water, and 
the glass to, 26.4 grains, whence the whole 
portion immersed was equivalent to 117.4 
grains of water, whence the whole portion 
immersed was equivalent to 117.4 grains of 
water. 

A circumstance which deserves attention 
in examining this table, is, that a few hnn- 
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drodtoaoka degree in cise cf .tempemtuze* 
often -repair ed*at tfae^co mwen c em e n t oC cm 
.experiment, a much Jhnge^time than. in. the 
periods immediately following. In foot*, it 
was sometimes observed* that the plugging 
-of the hot icon into the water was acoom- 
.panisdby an instants rvaeus minute topret- 
sion of the liquid in the thermometer,;, jmb- 
*9qp»nt to which, a atationary pmiod oc- 
curred* and then a rapid rise—** in- 
dicated .by .the observations in, the. table. 
This phenomenon is to he .ascribed to 
the sudden expansion of the glass com- 
posing the bulb of the insriaament, by the 
first impression of the beat, affording an. en- 
larged cavity for the liquid,before the latter 
begins to feel the same influence, andcan- 
saquently to expand. This effect is .the 
more, striking, the greater is the difference 
of temperature to which the metrumentis 
suddenly exposed. It needs hardly be men- 
tioned that the opposite effect of a rise in 
the, liquid* accompanies the sudden immer- 
sion of the thermometer in a mass of fluid 
colder than itself. 

It is also worthy of remark* that the tune 
required by the thermometer to attainthe 
same final temperature as the, liquid in which 
it is plunged, is greater than that employed 
by the iron in. giving up its esoass of heat 
to the same liquid. This will generally re- 
quire some deduction from toe toted observed 
time, in order to arrive at the true time, of 
cooling, of the standard piece. 

The deduction will be less the more sensi- 
ble is the thermometer.. Experiments with 
thermometer B, require less correction than 
those made with A* and the latter less than 
those with C. 

Owing to toe fact just stated* it is not 
always easy to determine toe precise mo- 
ment when observations ought to cease ; 
consequently the last rise noted may,, for our 
present purpose, often be rejected, when the 
amount observed does not exceed five or /Jx 
hundredths of a degree, and the remaining 
time taken as the true duration of the cool- 
ing. By the aid of these observations, we 
shall be enabled to determine* very .nearly* 
the relation between the respective aug- 
mentations of temperature in toe water* and 
.the times in which they severally occur. 
The more exact termination Trmilri nquindr 
that the standard p ece and tbeth cimometer 
should be either both rapidly moving* or 
both at vest in the same relative positions, 
for every experiment. It was easily jsar- 
ceived that no slight influence might* iff the 
earlier parts of ton prueeas, he reeribcAJo 
thesecircumstances. 

An inspection of the table shows that ihe 
general relation to which we haps uttered* 
is such* that two-thirds qf 4ft* chmtgmuf 
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itemperature in the water occurs during the 
Hr sU third of the entire period of observa- 
tion. This supposes the proper correction 
>to have been applied to the latter as above 
pointed out. 

Thus in experiment 3, table VIII., ther- 
mometer C gave a change of temperature 
6.9S 9 , two-thirds of which is 4.66 9 . During 
the time of the 10th observation, the rise of 
temperature came to 4.66°, and the time 
then elapsed was 84" from the beginning, 
the whole time being 251". Difference .33". 

In table VI., experiments, with the same 
thermometer, we have a total rise of 5.78° 
in 249". Two-thirds of 5.78° is 3.85°, and 
one-third of 249" is 83". It appears that 
a rise of 3.85° had been attained during the 
sixth observation, and that at the moment 
when this took place, the time elapsed was 
78.7". Difference 4.3". 

Again, in table V., experiment 2, with the 
same thermometer, the total time was 290"; 
but the last observation gave a change of 
only -rire of a degree in 37". This being 
omitted, we have the time 253", and the 
change 5.61°, two-thirds of which is 3.74°. 
One-third of the time is 84.3". The observa- 
tions prove that a rise of 3.74° took place 
during the 5th observation, when the total 
time elapsed was 79.58". Difference 4.72". 

When thermometer A was used, in expe- 
riment 5, table VI., a gain of 5.71° took 
place in 154". The last of a degree 
required 11"; this being omitted, we have 
5.69° in 143". Two-thimls of 5.69 is 3.78 ; 
which by observation was attained in 44", 
whereas the calculation would give 47.6". 
Difference 3.6". 

With the same thermometer used in ex- 
periment 10, table VII., it appears that the 
total time, exclusive of 29" taken up in 
rising through the last -fa of a degree, was 
154", one-third of which is 51.3". The 
total rise in this time was 8.5°, two-thirds 
of which is 5.67°, which by observation was 
attained in 46". Difference 5.3". 

The thermometer B, of which the action 
was more prompt than that of either of the 
others, gives results more nearly agreeing 
with the law above stated. Thus in table 
IV., experiment 24, we find a rise of 4.6° 
in 94". Two-thirds of 4.6° is 3.06° and 
one-third of 94" is 31.3". By observation 
3.06° had been attained in a trifle less than 
30". Difference 1.3". 

. Again, in table VIII., experiment 2, a 
rise of 7.4° took place in 109", one-third of 
which is 36.3". The observation shows that 
a rise of 4.72°. Difference 1.3". 

Again, in table VIII. , experiment 2, arise 
of £.4° took place in 109", one-third of 
wifich is 36. v . The observation shown that 
Skri^of4»72 0 had baenattaned in 37". 


If in table VII., experiment 4, thermo- 
meter A, we emit the time of the last ob- 
servation, we have a gain of 8.36° in 103"* 
Two-thirds of 8.36° is 5.57°, this rise of 
temperature had occurred at the end of 36" 
by observation — whereas by calculation we 
should have 34.3". Difference .7". 

In table VII. experiment 5, we obtained 
a gain of 8.25° of temperature in 141". 
Two-thirds of 8.25° is 5.5°. This last num- 
ber of degrees had been gained by the water 
about the middle of the 6th observation, or 
when the time from the commencement was 
34". As the last -fa of a degree required 
52", we may safely attribute to the sluggish- 
ness of the thermometer the same retarda- 
tion as in the preceding experiment ; in 
which case we should have the total time 
107", one- third of which gives the calculated 
time for a rise through two -thirds the range 
equal to 35.6", and the difference between 
the observed and the calculated times 
= 1 . 6 ". 

In table VII., experiment 6, two-thirds 
of the gain of temperature was observed to 
have taken place at the end of 37". The 
total time during which observations were 
made, was 125", and as this time is much 
less than either of the two preceding, we 
may suppose that a less allowance is re- 
quired for the tardiness of the thermometer, 
in consequence, perhaps, of more rapid agi- 
tation in the liquid while the latter received 
its augmentations of temperature. Hence, 
if we deduct 15" we have remaining HO, 
one-third of which is 36.6" for the calcu- 
lated time of attaining two-thirds of the 
gain of temperature. Difference .4". 

In table IV., experiment 25, we found 
that a gain of 4.7° was effected in 145", the 
last 18 of which were taken up in raising 
the thermometer B. a degree. Omit- 

ting this period, we have a remainder of 
127", one-third of which is 42.3". Two- 
thirds of 4.7° is 3.14°, which, on inspecting 
the column of rise of temperature , we find 
was produced in 38.8" from the time of be- 
ginning. Hence the calculated exceeds the 
observed time by 3.5". 

Of these eleven comparisons it will be 
observed that eight give the time by obser- 
vation for tjvo- thirds rise of temperature 
less, by a small amount, than one-third of 
the total time, while the others give the 
former greater than the latter quantity. The 
mean result, however, is a difference of only 
1.5". The results might probably be found 
to conform more exactly to the law, if the 
liquid were indefinite in quantity, and ite 
rise indefinitely small, compared with the 
number of degrees through which the iron 
cooled. 

Heating by Contact qfAir.—Tkt result 
just obtained, combined with another on the 
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rate of heating of the vessels of liquid ex- 
posed to the action of air, will show on 
which of the experiments the greatest re- 
liance is to be placed, as exhibiting the true 
specific heat of iron, without requiring a 
deduction for the influence of air. 

The manner of performing these experi- 
ments, has been already adverted to. It 
consisted merely in filling the cylinders with 
water of a low temperature, and inserting in 
them, the same thermometers which had 
been used in experiments on specific and 
latent heat ; placing other thermometers 
outside of the cylinders, to mark the tem- 
perature of the air. 

The time of ariving at, and of leaving 
each mark on the scale, was then noted ; 
and the mean taken as the point of time for 
attaining each degree. 

Table XV. {Frank. Jour., vol. 19, p. 174.) 
contains the result of these observations. 
The first 9 are, perhaps, from the particular 
attention directed to them, deserving of the 
most confidence, and from these it appears 
that the rate of heating or of cooling, of a 
mass of liquid acted on by the air at a 
higher or a lower temperature, is directly 
and simply propop or tional to the difference 
qf temperature between the liquid and the 
air.* 

This is no more than a verification of the 
Newtonian law which is well known to be 
sensibly true only for very moderate differ- 
ences, such as those observed by the com- 
mittee which never exceeded 20°. The same 
law is also well known to fail entirely, when 
carried to very great differences. Assum- 
ing then the correctness of our result it en- 
ables us to determine, that while the iron in 
experiments on specific heats, was impart- 
ing its excess of heat to the water, the air 
gave to the liquid as much heat as it received 
from it, whenever the initial temperature of 
the water was twice as much below that of 
the room as the final temperature was 
above it. 

Strength of rolled Copper . — Tables num- 
bered from XVI. to XXIII. inclusive, 
{Frank. Jour., vol. 19, pp. 176 to 191,) 
present the results of experiments on the 
strength of boiler copper, both at ordinary 
and at elevated temperatures. From these 
tables it appears that at temperatures vary- 


♦This results from a mean of 14 comparisons be- 
tween the differences of temperature, and the cor- 
responding times of heating through a given indefi- 
nitely small range of temperature, as one-tenth of 
a degree, by the formula Dx : dx : : t : T. Where 
J) and d are observed differences of temperature, 
between the water and the air, t and T the corres- 
ponding numbers of seconds required to raise the 
temperature 0.1 deg. j and x the power of the differ- 
ence of temperature according to which the times 
vary. These fourteen comparisons give a mean 
value of sp=s 1.002. 


ing from 62 to 82 degrees Fah., the strength 
of rolled copper is by a mean obtained from 
66 experiments on 8 different specimens 
within those limits, equal to 32826 pounds 
to the square inch. The irregularities of 
strength vary in the different specimens 
from 1 -fo to 4^% per cent, of the mean 
tenacity of the specimen in which they 
occur, and the mean value for the 8 bars 
is per cent. The strips of copper as 
received from the manufacturers were of 4 
different thicknesses, two of each thickness, 
and they were reduced by filing to a nearly 
uniform size throughout the whole length. 
By an attentive observation, it will be seen 
that the thicker specimens give in general 
the higher results. ' 

Thus, No. 1, of which the original thick- 
ness was two -tenths of an inch, (called by 
the manufacturers three-sixteenths,) broke 
at eight trials, with an average force of 
30704 lbs. per square inch. 

No. 2, with the same thickness, broke 
with 31468 lbs. as the average weight, at 
seven different trials. Hence the mean 
strength of these two bars is 31086 lbs. per 
square inch. 

Nos. 3 and 4, the thickness of which was 
a “ scant quarter ” of an inch, broke, thfr 
former at ten trials, with 33428 lbs., and 
the latter at six trials, with 33243 lbs. giv- 
ing a mean of 33335. 

Nos. 6 and 7, having a thickness differing- 
but little from the two preceding, but ra- 
ther greater, gave, the one at seven trials, 
33411, and the other at nine, 33005 lbs. 
per square inch ; or, as a mean of the two 
specimens, 33205. 

Nos. 5 and 8, with a thickness before 
filing of not less than .27 of an inch, ex- 
hibited a tenacity of 33771 and 33780 lbs., 
the former being the mean of eleven and the 
latter of eight successive trials, showing a 
mean of 33775. 

The manufacturers have not, in their note 
accompanying the specimens, referred to 
any difference either in the kind of pig 
metpl, the melting and refining which took 
place previous to rolling, or in any other 
circumstance attending the manufacture of" 
the different bars, which could lead the com- 
mittee to assign a probable cause for the 
difference in point of cohesion between the 
respective pairs. 

That difference between Nos. 5 and 8, and 
1 and 2, is no less than 3071 lbs. per square 
inch, or 9.3 per cent, of 32836, which we 
have found to be the average strength of 
eight specimens. 

But, as already stated, the irregularities 
observed in any one specimen, did not ex- 
ceed 4j%- per cent, of its mean strength. . It 
seems therefore probable, that in reducing: 
the lighter specimens to their final thick- 
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ness, the operation was extended so far as 
to reduce below a proper point the temper- 
ature of the copper, and thus to injure its 
texture. It will be seen that the highest 
results obtained by the committee, are al- 
most identical with that given by Mr. 
Rennie. 

* In every calculation of the strength of 
meterials for a steam boiler, the least strength 
known to be possessed by any part of the 
sheet, is that which alone can be relied on 
for fixing the pressure to which it may be 
subjected. 

For copper , at ordinary temperatures, the 
lowest result obtained by the committee was 
30406 lbs, per square inch, and the mean 
minimum for the 8 bars 32146 pounds. To 
other temperatures subsequent develop- 
ments apply. 

Iffect of increased temperature on Copper . 
—The effect of temperature on tenacity, has 
been hitherto but slightly examined, either 
for theoretical or practical purposes. The 
general truth that heat diminishes, and 
eventually overcomes cohesion, is too well 
established by daily observation to admit of 
question. 

The temperature of no tenacity , is gene- 
rally supposed to be that at which the fusing 
point of the given substance is placed, and 
the point of maximum tenacity ought, upon 
general principles, to be found at the point 
where least heat prevails, that is, at the 
natural zero, or point of absolute cold, if 
such a point exist in nature. Between these 
two extremes, it might be supposed that the 
tenacities of different substances, particu- 
larly such as are capable of passing imme- 
diately from the solid to the liquid state, 
would be found to obey certain laws. As 
the total cohesion at the maximum would 
present to a mechanical agent tending to 
overcome it, the whole of its resistance, and 
as, at more elevated temperatures, a part of 
that tenacity would be overcome by heat, 
and the rest must be destroyed by the me- 
chanical force, it is evidently a question of 
experiment, to decide what relation the 
two forces have to each other at the several 
temperatures between the two extremes to 
which we have just alluded. To decide the 
theoretical question, or in other words, to 
deduce, from the experiments, a law which 
might be expressed in an abstract form cor- 
responding to all the possible phenomena, 
would require a state of the materials dif- 
ferent from that usually found in commerce 
or employed in the arts. It would also, as 
we have seen, require a knowledge of that, 
about which philosophers no less than prac- 
tical men, are far from being agreed; — 
namely, the point of absolute cold. As the 
purposes of this committee did not lead 
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them to investigate the problem 4n all its 
possible bearings, but only in view of tbe 
limits which practice assigns, and with the 
conditions commonly given to the materials, 
it will not perhaps, be easy, to construct 
from the tables a formula in all respects un- 
exceptionable. 

The general course of experiments in- 
volved the necessity of operating, at the 
different temperatures, on different bars of 
copper, and as all the bars are not found to 
give, even at ordinary temperatures, the 
same strength, for equal areas of section, it 
became necessary to deduce from experi- 
ments on each bar, at some assumed low 
temperature, a standard tenacity with which; 
to compare its strength at every other point- 
The part of this standard tenacity which 
was taken away by the heat at the higher 
temperatures, becoming known by the ex- 
periment, a comparison was furnished for 
deciding approximately the relation between 
the temperature given, and the portion of 
tenacity which it had overcome. It will be 
found on an inspection of table XXIV. con- 
taining the comparison of these experiments, 
that on the eight different bars, the whole 
number of trials which furnished standards 
of comparison, at ordinary temperatures, 
was sixty-six, and consequently on an ave- 
rage about eight trials to each bar ; while 
at the elevated temperatures there were 
made thirty-nine different experiments at 
nineteen different points on the scale, the 
greater number of points, however, having 
but one experiment each. 

An inspection of plate IX., where these 
experiments are represented, will show that 
at nearly all parts of the scale, within which 
the trials were made, the strength diminishes 
more rapidly than the temperature increases, 
but some of the higher experiments indicate 
that the conditions of the law are such as to 
be represented by a curve, having a point 
of inflection. It will also be noticed that 
the three experiments which appear anoma- 
lous, and which in the plate are marked with 
queries, are all found in trials of the same 
bar of copper, (No. 7,) and that all these 
might be referred to a curve, varying but 
little inform from that which we have traced. 
It is not however necessary to suppose that 
these experiments belong to a different curve, 
for upon recurring to tbe table of bar, No. 7, 
(table XXII,) it will be found that one of 
the anomalies is satisfactorily accounted for 
by a delay in taking the temperature after 
the fracture had occurred, and that one of 
the others and probably both, were cases of 
weakening by a slight alloy of the copper 
by the melted metal through which it passed* 
in consequence of not having been defended 
by oxide. The other bars tried at high tern- 
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p c ra t urcs were treated with dilute* nitric It will be dbserved lhat the difference of 

add, creating a thin him of oxide, which tenacity, at the lower tempe rature s, fot a 

effectually defended the surface, without difference of from 00 to 90 degrees, is 

sensibly diminishing eren the smoothness scarcely greater than the actual irregularities 

of the bar. of structure in the metal' at connnon tempcra- 

Plate IX. 


lures, uau uuuactjuuuuy, u was not p: 
cable from these experiments alone to di 
a law which should express the tenaeit 
all points between the maximum abov 
ferred to, and the melting point of the u 


Nor would much confidence probably hare 
been reposed in results thus obtained. 

In laying down the results in plate IX, 
the line a b is made to rep esent the total 
tenacity of copper at 32°. The horizontal 


ok tfii smm&m* or at^ulmqum kaxuials, 
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akttefl liw exjNfcautb^oWrved 
dtoreaJtWve 32f , mA ihavoctieul ouus the 
imrti>ns;.o€ tenacity at dherespective 
^points*. 

hi warnming the ctevcatix and twelfth 
Aptannft <of Table XXIV. ^Fmnie^doum^ 
vaoh.xix, p. 2A2), with a.wew to a criatioo 
hwhack mayeffovd apmctical rnlo for cat- 
amlatLog theiateength of copper at any given 
. te mpcr a tage,it will be; found, that with the 
reWption of the three anomalous o u nc e , 
vliee. Id, 14, and 17 of the table, they may 
•be -referred to a species of parabola* of 
mkk eh, fche/tardiuatea representing the tan- 
peratores above 32 °, lew to the, abscisses 
'Sepresauting the diminutions of tenacity, a 
lneladon expressed by the tube roots qf the 
lSQtuum of the? latter quantities ; or, in other 
meeds, that the *quaree af the diminutions 
-nK*n*M*-eui>ss qf tke^temperaiutrm*. 

hy applying the law above stalodt, and 
; assuming the greatest diminution observed, 
•OBthat obtained at 1,900° above the froeeing 
qponfc, as a^true standacd oi eompajcisoQ,..we 
.get the calculated results eontainsd in. the 
>13th oohimn of the table, aacta, comparison 
mi that with *the twelfth, furnishes the dif- 
jfermoea u* eolumn 14tb, This last, com- 
paaodwith. the 9 th, shows ihat. the greatest 
tdecistiQns* even of the anomalnus expea- 
- meats- already noticed, do, mot amount to so 
manuka* the actual irregularities sometimes 
■tfotmd in thametaL at. common-temperatures, 
tfor while >the highest numbers in the 14th 
-column are less than four and one -tenth 
per cent, of the . total strength, several of 
' those ini' the 9th amount to more, than four 
and febalf per. cent, of the same sum. 

The cur vet traced (Plate IX..), represente 
-tbeoolumnof calculated results, and. is con- 


* To determine whether arty, and if aqy, what, 
-Stogie Ainction of the temperature will at any point 
#*prea the diminution of strength, as compared 
with that observed at other points, it was not 
deemed expedient to rely on a single comparison. 
• The following method was therefore employed, to 
'Obtain, an expression corresponding with each of 
fourteen diffe< ent points, compared with ‘thirteen 
others. Putting/ = any observed temperature above 
-62 deg..; V = any other temperature above the 
oSayne; d — the diminution of tenacity by the 
former temperature, and d’ = that by the latter : 
also * = the power of the ‘temperature, according 
.to whlch the diminution of tenacity varies, we-have 
Vx d’ 

At: t'x : : d : d* whence — = . — from which we get x = 
t* d; 

' Log <&~Log d m 

’Logt'—Logt a temperature of 064 deg. 

Jfeh* tha tenacity was. found by experiment to 
„havn .been diminished .6091,. its amount at 32 deg. 
being 1.0000 ; and its diminution at 492 deg. was 
2i83 ; hence by the above formula, 

. jLgg;*m~iwrAm 

i £og<&*-m-*Log ( ptw^p 1,508 ’ 

t TtoJMtowtogvjeNe exhibit* fee mean i&tagite 
,**f4be seutealnaeteuf comparisons with th€ite»- 


turned, to the opposite side of. the figure to 
show to what , point this law would lead m 
the temperature of up tenacity* This is 
sees, to bo 1332 degrees Fah. which is 085 
degrees lower than any determination Of the 
melting point of copper hitherto made. It 
is well known, that metals in general pass, 
in coming to the state of fusion, through.* 
condition, in which though, disintegration it 
nearly or quite complete, fluidity is not 


pomktre . above ZZ deg. ^ at which, such experiment 
was. made* and the diminution of strength corre- 
sponding, agreeably to the preceding note. 

TABLE XXV. 
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90. 

.0175 

1^86 

4*. 036. 

2 

180. 

.0540 

1.462 

—.088 

3 

270. 

.0926 

1.513 

+ .018 

4 

360. 

.1613 

L444 

—4156 

5 

<450. 

JW46 

lw489 

—Oil 

6 

460. 

J1133 

1.474 

—026 

7 

513. 

.2446 

1.447 

—.053 

8 

529. 

.2558 

1.466 

—.034 

9 

660. 

.3496 

1-474 

—026 

10 

769. 

.4398 

1.570 

+ .070 

11 

812. 

.4944 

1.565 

+ .065 

12 

880. 

.5581 

1.542 

+ .042 

13 

964. 

.6691 

1,557 

+.057 

14, 

1000. 

.6741 

K458 

—.042 

Mean of 14 means** 1.500 



Hence <4.5 : f’1.5 : . d : d», or <3.: <!3 : : d2 :.d!2, 
which.ls the practical rule above given. 

* The application of the law deduced from the 
research in the preceding note,, to the purpose of 
getting the column of calculated diminutions, an 
well as to that of extending the curve\to the limit 
of tenacity, requires but a transformation of the 
proportion t3 : V 3 : : d2 : d'2 into the equation 

fr= 5-i? when “ “ d * x tT 
8 

or ~(Log : V — Log <)-x Log d=Log <f . Thus, JUl ob- 
tain the strength of copper at 1232 T 'Fah., we have 
1232° — 32° s= 1209° Log 1200=^0791821 

Log 1000;= 3. 


.0791621 

3 


2)2375463. 


.1187731! 

AM Log MAX*— 1.8267243 


Gives Log .8861 =— L9474964 
Hence T.0OQ*— *.8661 = .1139. is thevrn aiming 
*xmg4hi or ll-|4r penoent. of theeteei^that^* 0 , 
toaU thAt^esnauM. at 1232 °, which tea visibly md 
JbeeUndaylighU 
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Jolly established ; and in this granular state 
they, in some cases, continue through a 
considerable range of temperature. The 
melting points are those at which fluidity 
is clearly established. But, notwithstanding 
this fact, and the very close accordance of 
the law above mentioned, with the observed 
diminutions of tenacity, we do not venture 
to assert that the theoretical law which 
might be derived from operating on copper 
absolutely pure, and of uniform tenacity 
■throughout the specimen, would not give a 
form so varied as to change the parabolic 
curve into one possessing a point qf inflec- 
tion. An inspection of the figure, as well as 
a reference to the table in the preceding 
note, will be found to favour the supposi- 
tion that the rate of increase in tempera- 
ture corresponding to a given decrease of 
tenacity, does in fact pass through a mini- 
mum near the point where one-half of the 
absolute tenacity is overcome. The right 
hand branch of the curve indicates the pro- 
bable course after inflection . 

Extensibility of Copper . — In producing 
the rupture of bars of copper it became evi- 
dent that this metal undergoes during the 
mechanical strain to which it is subjected, a 
degree of elongation, dependent in some 
measure on the temperature to which it is 
raised. The mode of ascertaining this point 
consisted in measuring, after the trial of 
each bar had been completed, the united 
lengths of all its fragments. In reconstruct- 
ing the bars for this purpose, care was taken 
to bring the corresponding portions into as 
close a contact as possible, and also to allow 
by estimation for any imperfection in the 
same from roughness of the fracture. A 
second mode was, to select from among the 
fragments of each bar one or more which 
.retained the original inch-marks, and which 
had at the same time been apparently 
strained to the full extent of its resistance 
without actually parting. By this latter 
method of trial it was ascertained that the 
extensibility of all the 8 bars, with the ex- 
ception of Nos. 6 and 7, was nearly uni- 
form, varying only between 40 and 44 per 
.cent, of the original length. A section 
measured on No. 6, gave the length be- 
tween two -inch marks only 1.25 inch, and 
on No. 7, 1.28. The trials on both these 
sections had been made at ordinary tem- 
peratures. When comparing the total 
lengths after fracture, with the original 
length of each bar, we obtained as a general 
result, very nearly the same extension as 
when employing the several inch-marks as 
just stated. The mean elongation of the 
whole after 116 fractures, was 43.5 per cent, 
of the original length. Other things being 
equal, the bars of least area appeared to 


have been most extensible. No. 2 was 
stretched, by 18 fractures, from 30 to 46£ 
inches. No. 8, by 14 fractures, from 30 to 
43 inches. But the circumstance of most 
importance is the temperature of the bar at 
the moment of trial. Thus, on bar No. 7, 
(Table XXII.) the first fracture was made 
at 912° and the area of section afterwards 
was .744 x .244 = .181536 square inch, and 
the diminution from its original size only 
.002571, while at the thirteenth fracture, 
when the temperature was 81.5°, the area, 
after trial, was .550 x .174 = .095700, a di- 
minution of .088316, or 34 times as much 
elongation as before. ' 

Strength of Boiler-Iron at ordinary tem- 
peratures. — The results of experiments on 
boiler-iron, at ordinary temperatures, will 
be found included in thirty-two tables, from 
XXVI. to LVII., inclusive. — (Frank. Jour . 
pp. 246 to 275, and 326 to 360.) On some 
few of the specimens, the strength of which 
is exhibited in these tables, all the experi- 
ments were made with a particular view to 
the irregularities of the metal, and at, or 
near the same temperature, while on other 
bars much diversity in the objects of the ex- 
periments prevailed, and consequently - of 
these, only a few trials can be selected which 
may be considered entirely appropriate to 
the present topic. When making compari- 
sons with a view to the mean strength of 
sheet iron, even from the same plate, it is 
necessary to consider that the question may 
be answered differently according to the di- 
rection in which the specimen was cut off ; 
to the condition in which it was submitted to 
trial, whether rough from the shears, filed 
to a uniform size and smooth surface, or 
filed away in notches to overcome the in- 
fluence of the shears ; or, finally, according 
to the previous treatment of the speci- 
mens, whether subjected or not to anneal- 
ing or other influences of heat after leaving 
the rolls ^ The tables furnish, under appro- 
priate heads, the information necessary to 
answer, separately, the several questions 
arising out of these different aspects of the 
subject. With regard to the method of pre- 
paring the specimens, by reducing them to 
an uniform size throughout the whole extent 
of the bar, it may be remarked, that on the 
41 bars of iron, which in the course of this 
report are described as having undergone 
that preparation, there were measured 1049 
points, or sections, and there were made 
517 fractures, showing on an average but 
little more than two inches between two ad- 
jacent points of fracture. It also appears 
that on only two of those bars (Nos. 220 A. 
and 224 B.) did the mean area, of all the 
points measured, correspond exactly with 
that of all the sections of fracture. On 22 
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bars the mean area of the fractured parts is 
less than that of the measured sections, by 
an average of .000340 of a square inch, and 
on 17 bars 'he mean section of fracture is 
greater than the mean measured sections by 
an average amount of .000187. This proves 
what might indeed have been antici- 
pated, that the fractures would, in general, 
take place at the smaller sections, and as the 
mean area was about .175 sq. inch, it ap- 
pears that the difference between the mea- 
sured and the fractared sections, due solely 
to irregularities of filing, that is, between 
the condition of our specimens and that of 
Others which should be absolutely uniform 
in size, amounts to not more than yrl i tf g or 
yIqs part the total strength. This por- 
tion is less than the irregularities in the 
structure of rolled iron, as may be shown 
by referring to tables LV. and LVII. 

Methods of manufacturing Boiler Iron . — 
For the information of the general reader, 
who may not be familiar with the several 
processes in the manufacture of iron, re- 
ferred to in some of the foregoing, and in 
several of the subsequent tables, it may be 
proper here to make a few remarks ex- 
planatory of the methods pursued in the 
United States for producing wrought iron of 
the descriptions embraced in this part of the 
report. 

It has already been stated that the iron 
furnished to the committee was, with a single 
exception, manufactured by the aid of char- 
coal. This remark applies, of course, to 
the first process, that of smelting it from the 
ore, which is, for the most part, performed 
in the usual blast furnaces, from 30 to 40 
feet in height, and about 8 feet in their 
greatest interior diameter, producing the 
different varieties of pig metal. 

It has been mentioned to us, that in Mis- 
souri this process is sometimes dispensed 
with, especially when working the ore of 
the 44 iron mountain,” a rich, heavy, mag- 
netic oxide, of a bluish or iron-grey colour, 
and of the extraordinary specific gravity of 
5.36. The ore is there put into open forge- 
fires, resembling the Catalan forges of the 
south of Europe, and by a similar treatment 
to that which there prevails, brought at 
once to the condition of malleable iron, with- 
out passing through the state of cast or pig 
metal. 

The process of manufacturing blooms, 
or as they are, when intended for boiler 
plate, technically termed, 44 blocks,” is to 
subject the pig metal of the blast furnace to 
the combined action of heat and air in an 
open forge-fire of charcoal, drawing off the 
melted cinder, or 44 slag,” by a suitable open- 
ing ; and after stirring and compacting the 
iron as it begins to agglutinate, or 44 come 


round to nature,” to carry the ball to the 
heavy forge-hammer, and form it into a pris- 
matic mass, from 15 to 20 inches in length, 
and from 5 to 9 inches in diameter, according 
to the weight of the plate intended to be 
obtained from it. These blocks when taken 
to the rolling mill are heated in an air fur- 
nace, supplied generally with bituminous 
coal as a fuel, and at the first heat are re- 
duced by a heavy hammer into slabs, 
two or three inches thick, and of a 
length nearly corresponding with that of 
the blocks. This operation discharges much 
of the remaining cinder, and other impuri- 
ties left in the block by the bloomery treat- 
ment. At the second process they go to the 
rolls where they are placed first, with the 
length of the slab corresponding in direction 
with that of their axis ; secondly, with the 
length of slab across the diameter of the 
rolls, until it has been increased to the re- 
quired breadth of the finished sheet ; and, 
finally, by placing the original length of 
slab once more parallel to the axis, and ex- 
tending the plate till it has been reduced to 
the requisite thickness. 

Sheet iron by the process of puddling , is, 
for some purposes, manufactured from pig 
metal into malleable iron, without the inter- 
vention of any other process of refining, 
than that which takes place in the puddling 
furnace itself. But for the boiler plate, it 
is believed to be customary, first to subject 
it to the action of the 44 run-out” refinery 
fire, in an open charcoal, or coke furnace 
urged by a powerful blast. As, in this fire, 
a large mass of metal is melted down at a 
time, and the cinder drawn off separately, 
the earthy impurities which in simple pud- 
dling would be retained in the balls, are at 
once removed, and by the aid of a small 
stream of water which is occasionally made 
to accompany the blast, a partial decarboni- 
zation of the metal is probably effected. 
When in full fusion, the metal is drawn off 
or 44 run out” into an oblong bed, and while 
still hot, is broken up into blocks of a few 
pounds weight each, to be conveyed to the 
puddling surface. In the latter it under- 
goes a second fusion, and the usual opera- 
tion till agglutinated into 44 balls.” Bitu- 
minous coal is the fuel here employed, and 
the furnace is of the reverberatory form. 
The balls pass from this furnace first to the 
large hammer, by which they are mode- 
rately compacted ; and immediately after to 
the rolls by which they are reduced into 
broad bars or slabs. The latter are re- 
heated and at once rolled into plate, the 
former cut up into lengths of about 15 or 
18 inches and piled, three high, to be re- 
heated and welded into slabs of sufficient 
magnitude for plates of boiler iron. 
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wonky it i» snppeecd, extend through .the 
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tteifonaL welding between fo&anemtars of a 
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thab the gt rue tore of this description, of boiler 
inn. is semetkaas anseadingly imperfect, 
meg to a want of complete waking be- 
tween the laminae of whickit ifr.enmpaae<L 

In a subsequent part of tins repeat, .will 
•fee farad dkcnsaka* on Ifa relative, indu- 
•«nee. of the- different processes above de- 
aorifod, and ako onthe repetitdowofpiling 
upon Ttonenity. It will them be seen /tfat 
Jlheipmctice of piling or fagotteng may not 
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Jmks during this operation*, the latter has 
.evidently ihe adaantage of affording fo the 
dmpimtiesh a moee ready escape fro na iaterior 
^HKtions. o£ the metal, than would . otherwise 
fee obtained. 

Strength of Iron, made by other processes 
-tbon rolling inlo PlcUes. — The taldee .num- 
feesed from L1X to L X W l.I T inclusive, 
4fPnmk. Jour., tqL 19, p. dtUh to 449,) -wil 
ifee farad to contain the- results of expert- 
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A fag^enperkaefita <wo .fadeo-imo* made 
upon, angina] or on fUecLsectioas, mitt fa 
fenudfafobte LIX,aud a small nwrafar j& 
trial* uncast iren.ariiieh doesmoLhowevet* 
app e ar to .have been of a ■ .very * hsoufafe 
chameter. Table LX. also centum* acconnta 
of a mkoeUaneous collection of apecumone 
obtained <fcom dideoent quarters- The n&- 
mainiug tabka ^m this secief relate, to ham 
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subsequent part of this. report. 

Results of experiments mi ■wrought Am 
not trolled into Plate.—* Among the facts 
disclosed in thk Tange of msnlts, those. 13&- 
spectkig English, cable-bolt -ken, Are, gken 
in tables LXL, LXII. and LXIIL But 
much of the matter in the. fast- two of Ihnm 
tables, refers to the influence of high tesc- 
peratures. They, however furnish a dnean 
result, on bar 214, for the strength in. the 
cold state, of 57987 pounds, to the sqaare 
inoh. On bar 212, an. experiment, oa a 
detply food section, gave 589X5, mh&o few# 
trials on 213 gave a,mean of 5935 lL poon da- 
Hence the mean of these three results, : 
59fe05 pounds, represents foe strength of 
the best English cable-bolt iron under on* 
dinary circumstances. Table LXIIL poor 
seats the results on. two portions of ^the 
above iron, one cut fromi bar 213, the, other 
from. 214, and on these portions,, the .effect 
of hammer -hardening., was tried. The bam 
when drawn out under the hammer* previous 
to befog hied down, were, bammeied ontQ 
nearly, or quite cold. It will be seen foot 
the lowest result. on thesetwo specimens was 
<15718 ; foe highest 75045 r .and the mean.of 
eight trials, 71960 pounds. Prom this state- 
ment, it is apparent that the f process applied 
augments, very sensibly , the fonacity cd.tfa 
material ; for the lowest, result in this tahlq, 
k.5743 pounds, or 9. 5, .per cent, nboveAfa 
highest of foe three just detailed,, as given 
by foe metal in its ordinary state ; whife 
the mean of afoe, hammer-hardened ipecir 
.mens, is 11^82 pounds or 19.2. per cent, 
above the mean strength of those which fad 
only hammered out in the ordinary wqg, 
and loft to eooLoff.fcom a red heat without 
4he aimnltanaouj^ qpplication^of anj. medm- 
nicalactinn. 

Table LXIV. contains the experiments at 
A f^ecimem of .wire, about one^third of an 
inch ra.dkmeten. The. mmimnm vtr«qg^i 
_aL5Q°. is 88354 ^ pounds par, square Jncfojtfa 
.minimum .72325, . (the, latter hafoj$oa a f « 
annealed before aud the mesa C(0 

the trials 81387. 
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Experiment* 3, 4, 5, and6, on this wire, inch. On the TeraiesnB iron, werc m ari e; 
gm *e results so nearly identical, that we may under similar dreams tances , >21 experiment!} 
perhaps more properly assume their mean giving a mean strength of 52099 pounds* 
ns its true average strength, equal to 84196 The Missouri bars appeared to possess t 

•pounds per square inch, at from 60 to 66 course fibrous structure , and were judgedtg 

degrees Fahrenheit. From thie mean the have undergone but littlerefining in bringing 

diminution by annealing, is 14 per cent* the metal to a malleable state. 

By the first five experiments, in table Table LXXVIIL exhibits the tenacity of 
LXXV, it appears that the strength of Rue- iron manufactured by Messrs. Grubb, of 

dan bar iron, at ordinary temperatures, is Lancaster county, Pennsylvania, as 58661 

76069 pounds per square inch. It will be pounds per square inch, 

perceived that the specific gravity of this While on this subject, we may refer ter 
Specimen is considerably higher than that some following tables of experiments on iron 

of most other samples of metal, which we from Salisbury, Connecticut, manufactured 

have examined. Its superiority in point of from different sorts of pig-metal, reserving*, 

tenacity is, probably, attributable, in a great however, the particular discussion of those 

degree, to the refining process to which it tables to a subsequent section of this re* 

had been subjected. The fracture was of a port. It will be found on inspecting table 

peculiarly fine, fibrous appearance, and had LXX1X. that forty experiments, at com* 

generally a tolerably regular bevel or chisel parable temperatures, were made on the 

edge, across the thickness of the bar. materials from that quarter, the mean result 

In the tables numbered from LXV to of which is a strength of 58009 pounds pel 

LXIX, will be found an account of experi- square inch. 

ments on five bars of iron, manufactured in In connexion with the present topic, may 
Missouri ; and in those numbered from LXX also be mentioned the result of experiments 

to LXXJV, are recorded the operations on on specimens of iron manufactured in Ceil- 

the same number of bars made near Nash- tre County, Pennsylvania, an account of 

-ville in Tennessee, la the case of these, which will be found in table XCV1I. The 

as well as other bars on which some of the mean strength of three bars, as given by 16 

the trials were marked as at elevated tem- experiments, is 58400 pounds. Table CIT. 

temperatures, the fractures often took place includes, among others, 10 experiments, at 

fid; points so remote from the source of heat, ordinary temperatures, on Phillipsburg wire 

that the results really belong to (< ordinary of smaller sizes than that already mentioned, 

temperatures.” Including fractures made Of these, the larger — .19 inch in diameter- 

under the circumstances just alluded to, the will be found to have exhibited, at five trials, 

number of results obtained at those tempe- a mean strength of 73880 pounds ; and 

ratures, on the Missouri iron, is 22, and that which had a diameter of .156 inoh, a 

the mean strength 47909 pounds per square strength of 89162 pounds per square inch. 

Collecting together the foregoing details, we have for the strength — 

Of Missouri bar iron, at ordinary temperatures, by. ... 22 exp. 47909 pounds. 


Slit rods, (Nos. 180 and 182.) ; 2 50000 

Tennessee bar 21 52099 

Salisbury, Conn 40 58009 

Swedish bar 4 58184 

Centre Co., Pa 15 58400 

Lancaster Co., Pa 2 58661 

English Cable iron 5 59105 

Do. hammer hardened 8 71000 

Russian bar 5 76069 

f .333 13 84186 

Philtipsburg wire, diam < .190 5 73888 

L .156 5 89162 

Cast steel, (Table LIX.) 1 130681 . 


Strength of Iron made from different sorts specimen formed from lively gray pig,* 

iff Pig -metal . — The experiments to deter- 220 A., and 220 B., from mottled pig ; 

mine the effect of different kinds of pig- 221 A., and 221.B., from white pig ; and 

meted, either separate or in mixture, when 222 A., and 222 8.. from a mixture ofafl 

re a veitedinto wrought iron^by the gamete- these kinds together. By a reference to the 

htfng process, ^trere performed on bam fur- tables (from LXXX. to LXXKVIH. inch** 

nfehett by the Salisbury Iron Gompsny^of sive, Frank . Jour., vol. x. pp. 3 to 28) 

Sjtjrtmry, Connecticut of which :one:epaci- oontainiagrdetaUs of the trials upon there 

bmb, fromwtfrichweretforoted the twe<bam^ bars* ’it will >be seen that on aHof there} 

fll&Av, was {produced isom.rfmni some experiments were made at high tem# 

f irey piy revitei peratures, and of coursedhafctte prepared! 
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the present comparison can be properly ac- 
complished, only by referring to those, 
which were made at, or near the same tem- 
perature. The experiments at ordinary tem- 
peratures embracing the mean strength, as 
well as the irregularities of structure, are 
preferred as most satisfactory in reference to 
this point. In presenting these results, care 
has been taken to exclude all those trials in 
which the effect of heat would be appreci- 
able, either during or subsequent to the time 
of trial. 

It will be seen that if we take into view all 
the bars of this iron, on which experiments 
were made after they were reduced to a uni- 
form size, and exclude only 219 B., on which 
the sections were all deeply filed, the advan- 
tage will appear to be in favour of the metal 
manufactured from white pig; next to which, 
Is that produced from lively gray, giving 
984 per cent, of the strength of the first. 
Next, in the order of strength, will be found 
the iron from dead gray pig , inferior to the 
first by 1 2-3 per cent. ; next, that from the 
mixture of the four kinds of pig, which ap- 
pears to have bee^ weaker than the same by 
4 4-10 per cent. ; and, finally, that from 
mottled pig, in which the inferiority extended 
to 5 per cent. The following table (LXXIX., 
Frank. Jour., vol. xx., p. 23) exhibits, at a 
view, the comparative strength, and the re- 
spective degrees of uniformity of the several 
bars, with the strength of some of them at 
high temperatures. 

At elevated temperatures, the results, ex- 
cept that on No. 219 B, are much nearer to 
each other, than those at the points selected 
for our general comparison. On that bar, 
the trials were upon filed sections. The ex- 
periment at 573°, giving a strength of 66620, 
exceeded those at corresponding tempera- 
tures on the other bars, by an average of 
about 6222 lbs., or 10J per cent. ; while the 
two experiments which were made upon it at 
low temperatures, as will be seen by table 
liXXXII.. gave results, the mean of which 
being 66724 lbs., surpasses that of the other 
nine bars by 9275 lbs., or by 16 1-10 per 
cent. Hence we are compelled to believe 
that this specimen, as it came to hand, had 
undergone the process of hammer-harden- 
ing, — a process which the direct experiments 
of the committee have proved to be capable 
Of essentially modifying the tenacity of the 
metal. 

From the above, it appears, that the 
greatest difference of strength which under 
ordinary circumstances, can be attributed to 
differences in the pig-metal* from which 


* It will be understood that this remark does not 
apply to pig-iron, contaminated with sulphur, 
phosphorus, copper, or other similar impurities; 
but only to such as contain different proportions of 
the ordinary ingredients. 


wrought iron is produced, is about 5 per 
cent., and that under every mode of trial; 
the article formed from a mixture of dif- 
ferent kinds of pig, is inferior in tenacity 
and uniformity to those derived from either 
of the ingredients, unless we except that 
from mottled gray. And even this latter 
will, on a comparison of all the experiments 
made upon it, under every circumstance, be 
found superior to the bars from mixed cast- 
ings. 

If we take into the amount 219 B., the 
order of values, beginning with the highest, 
will be lively gray , white , dead gray , mixed 
pigs, mottled; and if we arrange them in the 
order of their values, as deduced from a 
comparison of all the experiments , on each 
kind of iron, with the number of trials made 
on each, we have : — 1. lively gray 15 expe- 
riments. — 2. white 27 experiments. — 3. 
mottled gray 36 experiments. — 4. dead gray 
21 experiments^ — 5. mixed metals 31 expe- 
riments. 

So far as these experiments may be con- 
sidered decisive of the question, they favour 
the lighter complexion of the cast metal, in 
preference to the darker 'and mottled va- 
rieties, and they place the mixture of dif- 
ferent sorts, among the worst modifications 
of the materials to be used, where the object 
is mere tenacity. 

Effect of high temperature on Iron. — The 
experiments on bars of iron at high tempe- 
ratures, were made either on sections deeply 
filed, or on those specimens which had been 
reduced by filing to a uniform size. 

The trials below 600° were chiefly con- 
ducted in a bath of oil, arranged round the 
bar as already represented in Plates III. 
and IV., and the temperatures marked by 
the mercurial thermometer. For tempera- 
tures above that point the bath of tin and 
lead was substituted, and, when necessary, 
the steam pyrometer took the place of the 
common thermometer. 

The view already presented of the in- 
fluence of heat on copper, indicated partly 
by each of these two instruments, has 
enabled us to observe that they connect 
themselves in their indications in a manner 
to prove that no serious errors can be an- 
ticipated in the temperatures assigned in 
the higher parts of the scale when operating 
on iron. 

If, however, in examining the effect of 
temperature on copper we meet with some 
difficulties in consequence of the irregula- 
rities of structure in the material, of want 
of conformity in different bars, and of the 
occasional weakening effects of alloying, on 
the total tenacity as we approach a red heat, 
the obstacles there encountered are compa- 
ratively trifling, when contrasted with those 
which are to be surmounted in the investl* 
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gation of the effects of heat upon the tena- 
city of iron. Here we have, not only the 
variations due to the original composition 
of the metal ; the differences resulting from 
the variety of pig-metal used in its manu- 
facture, and the defects of the mechanical 
structure, owing to the want of uniformity 
in welding, or of regularity in the tempe- 
rature of working the bars ; but we have 
superadded to all these, a singular anomaly 
in the effect of heat itself on the tenacity of 
this material, which is believed never to have 
been before made the object of special in- 
quiry. 

Notwithstanding these impediments, the 
committee have not felt authorized to leave 
so important a point of inquiry, without a 
faithful attempt to unravel its intricacies. 
It would have been easy to devise a set of 
experiments, which, for a theoretical pur- 
pose, might have afforded to the analyst some 
interesting problems, and probably served 
to clear the subject of heat from certain 
difficulties with which its investigation is 
encumbered. Such, hpwever, was not the 
purpose in view of the committee. 

When we attempt to form a scale of the 
weakening effects of elevated temperatures, 
founded, as in the case of copper, on trials 
at ordinary temperatures, or even at the 
freezing point, we shall find that many 
of the first numbers in the scale will be 
negative, instead of positive, and this 
will continue to different points of tem- 
perature, according to the nature or condi- 
tion of the iron on which the experiments 
are made. In fact, some of the very first 
experiments at high temperatures rendered 
this manifest, by showing that on a bar of 
uniform size, the fracture would not take place 
within the heating bath ; and even that much 
filing of the part in the oil or melted metal, 
was necessary in order to prevent the frac- 
ture from taking place at unfiled sections 
out of the hot bath rather than at the filed 
one in it. This circumstance was noted at 
212°, 392°, and 572°, rising by steps of 180° 
each from 32°, at which last point some 
trials had been made in melting ice. At the 
highest of these points, however, it was per- 
ceived that some specimens of the metal 
exhibited but little, if any, superiority of 
strength over that which they had possessed 
when cold, while others allowed of being 
heated nearly to the boiling point of mer- 
cury before they manifested any decided in- 
dication of a weakening effect from increase 
of temperature. 

It hence became apparent that any law, 
taking for a basis the strength of iron in its 
ordinary condition, and at common tempe- 
ratures, must be liable to great uncertainty, 
in regard to its application to different spe- 
cimens of the metal. It was evident that 


the anomaly above referred to, must be only 
apparent, and that the tenacity actually ex- 
hibited at 572°, as well as that which pre- 
vails while the iron is in the state in which 
it was left by forging, or rolling, must bo 
below its maximum tenacity. To deter- 
mine what ratio exists between the ordinary 
strength of a bar and its maximum strength 
when in the most favourable condition for 
resting a longitudinal strain, experiments 
were made on several bars by heating them 
to 572°, and then applying weight enough 
to cause a fracture, either within or without 
the heated part. The bar was then taken 
out and allowed to cool, when the strength 
which was obtained on parts influenced by 
the heat became a standard of comparison 
for experiments at more elevated tempera- 
tures. A mean of thirty-five comparisons, 
conducted in the manner just described, af- 
forded a standard 16.2 percent, greater than 
the ordinary strength of the metal : but the 
standard most relied on for furnishing the 
basis of calculations, and for determining a 
law of diminution of tenacity, was derived 
from the five varieties of iron, manufactured 
by the Salisbury Iron Company, which, being 
of a tolerably uniform texture, were con- 
sidered rather more suitable than others for 
supplying the ground work of a law for cal- 
culating the effect of temperature on this 
metal generally. An examination of the 
trials on those bars will be found to furnish 
a standard of maximum tenacity 15.17 per 
cent, greater than their mean strength when 
tried cold. When, however, an unexcep- 
tionable standard was given by any bar after 
trial at 572° and subsequent cooling off, its 
own standard for increased strength was 
used in computing the true effect of heat at 
other high temperatures. 

Thus, at a temperature of 1317°, the bar 
No. 226, which had possessed, when cold, a 
strength of 54758 lbs., gave a remaining 
strength of only 18913 lbs. Now, 54758 lbs. 
increased 15.17 of itself, gives 63065, and 
from this deducting 18913 we have 44152 lbs. 
for the diminution of its absolute tenacity by 
the temperature just mentioned, or .7001 of 
the maximum strength. 

0 > the same bar, (No. 226,) were mads 
at different points, two other experiments 
with the same weight each time in the scale. 

The first of these sections gave way when 
the temperature had reached 1237°. The 
strength per square inch given in this case 
was 21298, and comparing this with the 
maximum strength, 63065, we obtain 41767 
as the diminution, equal to .6622 of that 
maximum. 

The second trial on a larger area of sec- 
tion required a higher temperature to cause 
the fracture to take place under the given 
weight, viz.: 1245°, given at this temperature 
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a tenacity of 2070 Wb*., and by tho same 
wpiUrtion showing a diminution from the 
■Morimum *63065 of .6715. Rath of these 
tetalshsring been made with the precaution 
of raising mid lowering, the suspended fw> 
Baoe r tO‘ regulate the heat, it is believed that 
BQ ieescntisl error in regard to temperature 
asninrve existed. The firstwas conjectured 
to be, if anything, astride in excess. 

If we take the mean of these wo results, 
six. .6668 for the thminuthm of tenacityat 
18^1° the mean temperature, it oannot vary 
for from the tme effect. On bar 227* on ex- 
periment was made at 1187°, giving a tena- 
city of 219131bs. per square inch. Within 
two and a half inches of the same point a 
cold hectare gave a strength of 52186 lbs., 
from which the calculated maximum is 
60102, and the diminution is 60102 — 21913, 
or 38169 ; which is .6352 of the same max- 
mum tenacity. 

On No. 229 was made an experiment at 
1159°, which exhibited^ tenacity of 25620 lbs. 
Three experiments on the same bar when 
cold, gave a mean strength of 557 74 lbs. 
Hence 55774 x. 1517 » 8460; and (55774 
+ 8460) — 25620 « 38614, which is .6011 
of the maximum tenacity. 

On No. 227 we have an experiment at 
1155°, giving a tenacity of 21967, and the 
four cold experiments nearest to the same 
point. give a. mean of 47749, from which we 
obtain the maximum 54992, and the dimi- 
nution = .6000. 

On No. 226 was made an experiment at 
1142°, but as the iron at the part in which 
the fracture took place was defective from 
flaws, , and had probably been impaired by. 
tiie previous straining of the bar, it was not 
considered necessary to attempt to reduce 
its apparent tenacity to the standard, being 
entirely an o mal ous. 

At 1111° the bar No. 227 had a strength 
of 27602, and another trial on the same at 
1097°, 27602. 

The weight in the scale was the same in 
bath eases, and the temperatures would pro- 
bably have been the same, had not the 
standard piece in the latter case accidentally 
risen above the melted lead a, short distance 
just before the fracture. Taking the mean 
of the»e two results 27603, for the strength 
at 1111°, . and the mean of six trials on this 
bar near the two points where these fractures 
occurred, viz. ; 53426, we obtain the max- 
imum tenacity at those points 61531, and 
the diminution by heat .5614. 

On bar 152 an experiment at 1037° gave 
a tenacity of 37764, and on No. 214 an ex- 
periment at 1022° gave 37410. The mean 
•old strength of these two bars was 59105, 
foam which we deduce the maximum 68071 $ 
and tiie diminution for the mean temperature 
H130° , equal to.4478 of the maximum. 


At947° an experiment on bar No* 2f& 
gave a strength of 42401, the mean of the 
two .experiments subsequently made nearest 
to this point gives theexperimental maximum, 
strength 66193 tram which the diminution 
is .3593. 

At 932° bar No. 214 had a tenacity of 
46531, while its cold strength was 59319, 
•Aid its maximum 68202, hence the diratrm- 
tiofl’is .3324. - 

An experiment was made on^bar 149 at A 
temperature marked 625°, betas the furoaoer 
was not lowered during the performance nf 
it, and as the time during which the bur 
continued to stretch after the strength had 
been .fairly overcome, was considerable, the 
temperature is in all probability too high.*;, 
and the experiment is not considered com** 
parable with the rest of the series. 

In bar No. 214, at the temperature uf 
824°, the remaining strength was 55892, *the 
original strength, 60850 .and the maximum 
by calculation, 70080, whence the diminu- 
tion is .2010. 

On bar 149 was an experiment at 779%. 
giving a tenacity of 54781.; while the origi- 
nal strength was 56825, and the diminution 
from the calculated maximum .1627. 

On No. 16 we And an experiment at 746°,. 
giving 54819. Two subsequent experiment* 
yielded maxima, the mean of which is- 63176, 
whence the diminution is .1586. 

In bar No. 150, a temperature of 734%. 
left a strength of 57903. The first experi- 
ment on the bar afforded 59397, from which, 
we calculate the maximum 6^407, whiah 
proves the diminution at this temp era tureto’ 
be .1535. 

On No* 14 we obtained a . strength of 
53378, at 732°, and the mean of three-em 
perimental maxima, is 62736, henoa the 'di- 
minution by heat is .1491. 

On No. 152 we had at .722° a- tenacity’ 
of 54442, and three experiments iggatt 
a cold strength of 55990, from whiehv* 
calculated maximum of 64483>is obtained, 
and consequently a diminution of .1597. 
But an experimental maximum of 62799 
was obtained on this bar, which On aocenut 
of the remoteness of the point where- iMw- 
ourred, from the paint on which tbnhst 
fracture was made, is; believed to benrifcgr 
too low. Calculating, however, from thin 
maximum, we find the diminution 1316. 

If we take the mean of the two results, 
.1557 and .1316, we have the probable-du 
minution from the true maximum, .1436* 

On No. 150 we find an experiment at 
662°, giving a tenacity of 58182. On the 
same bar an experimental maximum was 
found of 65785, from which we get the di- 
minution equal to .1155. 

On No. 16 was made a trial at 636°, yield- 
ing a result of 50039, a, result far lower than 
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54715, from which the calculated maximum 55037, we shall have the maximum by cal- 
is 63015, and the diminution .0964. culatkm 63386, and the diminution .0899. 

* On the same bar (No. 90) another trial !ty a mean of 5 sets of experimental 
took place at 596°, giving a strength of maxima <’erivcd from 65 trials on the 5 
57682 lbs., and if we assume the original varieties of Salisbury iron we have a standard 
strength of this section equal to that given of 66146. The six trials at the mean tem- 
by the third experiment on the same bar, perature of 570° referred to in our remarks 
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In Table LXXIX. of the effect of employing 
different kinds of pig-metal, show that at a 
mean temperature of 570° those trials gave 
a strength of 60398 lbs., whence the dimi- 
nution is .0869. 

Of 224 B, at 520° the tenacity was 58451. 
On the same bar, four cold experiments gave 
a mean strength of 54934, which by calcu- 
lation gives a maximum of 63267, and a 
consequent diminution of .0761. 

On a survey of the preceding discussions 
it will be seen that in determining the maxi- 
mum belonging to each point of fracture, it 
has been necessary to resort sometimes to 
experimental, and sometimes to calculated 
results, but that in several cases the two 
operate as checks upon each other. 

On attempting to extend the principle to 
trials made below the temperatures already 
cited, we are liable to encounter an ambi- 
guity m the results, owing to the fact that 
the maximum tenacity is not generally to 
be obtained without having carried the pre- 
vious temperatures to about 550° or 600°, 
and the tension to nearly or quite that of 
the original strength of the metal when cold. 


In projecting into a curve as in Plate X* 
the data furnished by the experiments above 
described, and of which a synopsis is given, 
in the following table, it becomes at once ap- 
parent that what was conjectured with re- 
spect to copper, in regard to a point of in- 
flection, is here presented in a manner to ad- 
mit of no uncertainty. Indeed it could 
hardly be otherwise, when we consider that 
the melting point of wrought iron, at which 
all tenacity must be overcome, is doubtless 
situated above 3000° ; and by the experi- 
ments of Clement and Desormes, is as high 
as 3945°. Now it appears that at a tem- 
perature no higher than about 1050° one- 
half of the strength is destroyed *, at 1240°, 
two-thirds; and at 1317°, seven-tenths of 
the maximum tenacity is overcome. 

The following table exhibits the observed 
temperatures, and corresponding tenacity of 
the metal with the calculated, or experi- 
mental maximum of strength, — the ratio of 
the observed diminution to the maxi- 
mum tenacity, and the irregularity of the 
metal in parts of the original strength at or- 
dinary temperatures. 


TABLE XC. 


a 

i 

a 

8 

§ 

O 

55 

* 

1 

4 

t 

n 

Tenacity observed. 

Maximum tenacity at 
the point of fracture. 

<u * 

Z. a 

|3 

I* 

u 

is 

if 

Ji 

g 

i 5 i 

l-i 

BB 

Irregularity of the 
metal in parts of the 
. original strength. 

1 

224 B. 

520° 

58451 

63275 

Experiment 

.0738 

.0992 

2 

Salisb. iron 

570 

60398 

60398 

do. 

.0869 

.1125 

3 


596 

57682 

57682 

Calculation 

.0899 

.2401 

4 


600 

56938 

63086 

do. 

.0964 

.2401 

5 

219 A. 

630 

60010 

67033 

Experiment 

.1047 

.1440 

6 


662 

58182 

65785 

do. 

.1155 

■ 

7 

152 

722 

54442 

64483 

Calculation 

.1436 


8 

14 

732 

53378 

62736 

Experiment 

.1491 


9 

150 

734 

57903 

68407 

Calculation 

.1535 

.0644 

10 

16 

766 

54819 

65176 

Experiment 

.1589 

.1563 

11 

149 

770 

54781 

65445 

Calculation 

.1627 

.0234 

12 

214 

824 

55892 

70080 

do. 

.2010 

.0413 

13 

214 

932 

45531 

68202 

do. 

.3324 

HjTfFH 

14 

232 

947 

42401 

66193 

Experiment 

.3593 


15 

r2wi 

1 1521 

1030 

37587 

68071 

Calculation 

.4478 

[ .0460 

16 

227 * 

1111 

27603 

61531 

do. 

.5514 


17 

227 

1155 

21967 

54992 

do. 

.6000 

.0330 

18 

229 

1159 

25620 

64234 

do. 

.6011 

.1102 

19 

227 

1187 

21913 

60102 

do. 

.6352 

.0330 


226 

1237 

21298 

63065 

do. 

.6622 

.1147 

I 21 

226 

1245 

20703 

63065 

do. 

.6715 

.1147 

| 22 

226 

1317 

18913 

63065 

do. 

.7001 

.1147 
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From the eighth colamn of the preceding 
table, it appears that of these 15 different 
specimens of iron, the mean irregularity of 
structure is 10 per cent, of the mean strength 
when tried cold. 

For the purpose of ascertaining, approxi- 
mately, the law of decrease in strength by 
temperature, an investigation was made 
similar to that adopted for copper, embrac- 
ing, however, only 12 of the points contained 
in the preceding table. 

(To be continued .) 


PROGRES8 OF THE THAMES TUNNEL. 

A meeting of the Proprietors of the 
Thames Tunnel took place on the 5th 
instant, at which the Directors “ report- 
ed progress/ 1 both as regards works and 
pecuniary matters. Upon the latter 
point we cannot trust ourselves to say a 
word; and upon the former we must 
allow the “ Report” to speak for itself. 
After afew general prefatory observations, 
like in substance to many of those which 
have preceded it, lamenting difficulties, 
and expressing certainty of their being 
overcome, citing the approbation of the 
Duke of W elling ton, Earl Grey, and other 
members of successive Governments in 
the scheme, they proceed : — 

“ It had been found by experience that 
the attempt to continue the work of excava- 
tion when the soil was peculiarly loose and 
disturbed was disadvantageous, inasmuch as 
the cost of the work was enhanced without 
a proportionate progress, and that an occa- 
sional suspension of this portion of the work 
was even favourable to its ultimate progress, 
inasmuch as during that time the ground be- 
came naturally consolidated, and more easily 
and safely excavated. In order however to 
prevent any loss to the Company, whenever 
it was necessary to stop the advance of the 
shield, Mr. Brunei proposed to commence 
the work on the north side of the river, 
with a view to ensure employment for the 
men above, when their labours were sus- 
pended below ground. Thus, though the 
work was to be suspended in one part, it 
was intended to be progressing in another, 
and the whole establishment was to be kept 
in constant employment, to the manifest 
advantage of the public and the Proprietors. 

* ‘ This plan was ^however, abandoned with 
regret, upon its being considered to be in- 
consistent with the condition under which 
the public money was granted, viz., that 
“ the most hazardous part of the work” 
should be first finished before any other por- 
tion was commenced. 
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“ Your Directors, therefore, after the 
most careful and anxious deliberation, de- 
termined to adopt the second plan proposed 
by Mr. Brunei, and which was in partial 
operation at the period of the last General 
Meeting. It was not in perfect and general 
operation for some short time afterwards, 
and previous to which the river once more 
forced its way into the works. The delay, 
however, on this as on former occasions was 
inconsiderable, and the week after the irrup- 
tion the work proceeded. 

“ This plan consisted of three principal 
features, viz : — 

“ 1st, To divert the navigation from that 
part of the river immediately over the mining 
operations. 

4i 2ndly,To gain the commandof that part of 
the river, without interruption, and to be thus 
enabled to load and cover its bed, both over the 
works in progress and in advance of them ; 
and to compress this artificial bed, directly 
over the shield, by grounding upon it, at 
every fall of the tide, a vessel when ballast* 
ed, of about 900 tons burthen. And, 

“3dly, To make alterations in the auxiliary 
parts of the shield, still further to add to its 
security and power. 

“ Your Directors are now enabled to report 
the decided success which has attended this 
plan throughout the past year, and which 
has indeed exceeded their most sanguine an- 
ticipations. 

“ The brickwork of the tunnel has been ad- 
vanced, since the last meeting, 90 feet, and 
is now within 60* feet of low water mark ; 
and if the same rate of progress continues, * 
which there is every reason to expect, low 
water mark will be reached in the course of 
the autumn. 

u It will be clear to those who are best 
acquainted with the work, that when this is 
accomplished the most hazardous portion of 
the tunnel will be completed ; and that how- 
ever novel, and even bold, the work which 
then remains to be done, in order to realise 
the original design, yet its completion be- 
comes comparatively safe and easy, and cal- 
culable within a reasonable time. 

“ Your Directors, in their report of last 
year, acknowledged the great and liberal as- 
sistance afforded by the Board of Admiralty 
on very many occasions ; and the generous 
and cordial assistance they had at all times 
received from the Corporation of the City 
of London, the Navigation Committee, and 
Harbour Masters, and which the Directors 
continue to receive. These authorities ena- 
bled the engineer to, fully and entirely to 


* Since this Report was read to the General 
Meeting, five ieet have been excavated; the dis- 
tance to low water is therefore only 55 feet. 
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higmitiaftMtioB, to perfect end enter upon 
tWflw -ht wes^conetrained to follow, and 
wbiek was in strict -Accordance with the 
IwMiiy Minute* 

Thnnthe4>irectors have now the gratis 
^nation to meet the. Proprietors, after so 
Many years of anxiety and delay, with the 
me* reasonable hope, of having but one 
moee Annual Meeting intervene between the 
speedy termination of all the peculiar 
hazards and difficulties of the undertalcing ; 
and such an advance of the works as shall 
bring them near to the time when their 
anxious trust will be discharged, by the Anal 
oompletiofe of this. most arduous anter- 
prize.” 


UMV OT SMOLIOB PATENTS GRANTEBBE- 

TWSE1& thc 23rd or February and 
Tsm 27th of march, 1839. 

George Augustus Kollmann, of the Friary, St. 
James’s Palace, professor of music, for certain im- 
provements in the mechanism and general con- 
struction of pianofortes, being an extension of 
termer letters patent for the term of seven years. 
February 23. 

Charles Louis Stanislas Baroh HeurtelOnpe, of 
Queen Ann-street, for certain improvements bn #ro* 
arms, and in the baUs to be used therewith. Fe- 
bruary 23 ; six months to specify. 

Thomas Pratt, of South Hylton, Durham, me- 
chanic, for an improved capstan and winch ter pur- 
chasing orTaising ships’ anchors, without the ap* 
plication of a messenger, in which there is no fleet- 
ing or surging, and for drawing or working of coals 
and other articles and things out of coal and other 
mines $ and ateo for the drawhig end working «n 
railroads, by drawing pulley* with flat- or round 
ropes. February 23. 

James Russell, of Handsworth, Stafford, gas-tube 
manufacturer, for certain Imp wrome ntsin manu- 
facturing tubes for gap and other purpose, being an 
extension, for the term of six years, of former let- 
ters patent, granted to Cornelius WhHtehewse, and 
assigned by him to the void James RusselL Fe- 
bruary 26. 

Moses Poole, of Lincoln’s Inn, gentleman, for 
improvements in co'nsrtmdtng'rmrl app/lytng- boxes* 
to wheels. February 28$ six months; 

Moses Poole, of Lincoln’s Inn, gentleman, for 
certain improvements in tanning, February 28; 
six months. 

John Leigh, of Manchester, -ssmgabcv- for aula*, 
proved mode of obtaining carbonate of lead, com- 
monly called white lead. February. 28 $ six 
months. 

Rithurd W%fiock »f Edinburgh* snanafoetoffr, 
and Gecrrge CHnh, of the same plete, oekrar makes, 
for further improvements in the' process- and appa- 
ratus for the production of regufar flgtrrescfrpat- 
terns in carpets and other tUMe* in matter m 
which a patent was granted 4# theoaid Richard 
Whytock, on Sept. 8, 1832, and- generally in the 
mode of producing party colours on yarn® orthraads 
of worsted, cotton, sflk, and- other’ fl bro w s nab*' 
stances. March l; six months. 

. Moritz Plato w, of 18-Pohmd-street, Oxford street, 
engineer, for improvements in pumps or ehgfrieB for 
raising orfdreing HtpaMs.- march** f atwroenthth 

John Dickson, of Brook-street, Holborn, en- 
gineer, for certain improvements in rotatory steam 
engines. March 6i she wo n the. 

Auguste' Victor Joseph Baron 4X1^ 

man- street, Bedferd-row, fbr improtementehl pro- 


ducing or sibrmhgllghtv WWch* he fftiniiiiMHlffif a 
solar fight* XanhflV sht* owShifi 
Waiter Haaoork, of Stratford, 4n teoudp ot 
Essex, engineer, for certain improvements In steftar 
boilers ana condensers, vtarch’fl; six man Uf a. 

George Robert d’Harcourt, of Howl iraflrn raUfr 
Fltevyraqaaro, getsttaBao, for improved ash. 
ficial granite, stone, marble, or concrete, in which 
said invention neither asphaltic nor bftu xflhwa- 
snbstnsces are used. March X ; six moHttte 
Wfttiam Vickers; of FirsfcUl, Sheffield, merohobty 
for a -anode of obtaining tractive power from carriage 
wheels under certain circumstances. March'd’* star 
months. 

John Clark, of Oippti TOnxniteslrirt;, London, en- 
gineer, for a new or improved form or construction 
of a leg and foot for propelling carriages on rail or 
common roads, and a new combination or arrange- 
ment -of machinery for locomotive carriages, by 
means whereof the weight of the load to he carried 
is rendered applicable as a part of the p w rar ter 
moving or propelling the carriage oil which it is- 
supported or rests. March 6 ; six months. 

Charles Sch&fhMitl, of CornbfU, Londotirjg/uifAli. 
man, -for an improved method of smelting copper 
ore. March € ; six months. 

Orlando Jones, of Rothertteld-street, Iiffingtotr, 
accountant, for improvements in them route* me of 
stench, and the converting of the refuse arising in 
or from such manufacture, to divers ttsefal purposes. 
March’d ; six months. 

George Hoi worthy Palmer, of Surrey-square, OhL 
Kent-road, C. £., and George Bertie Paterson, of 
Hoxton, engineer, for certain improvements ha gtt 
meters. March 6; six months. 

Thomas Horton, of Prlnces-end, Stafford, boiler- 
maker, and Thomas Smith, of HbrseTey-hWith, ih 
the satne county, nriueagont, ter certain Improve- 
ments An the making «r constructing of chainster 
pits, shafts, mines, or other purposes. March 6 '; six 
months. 

Edward Ford, -of Liverpool; builder, ter certain! 
improvements in conducting the manufacture of 
salt cake or -sulphate of sb&a; and hydrochloric or 
other acids and nlftndie* or 'otewohearf(*ri processes 
wherein deietertonx vapours are given off, audio the 
erection of furnaces and works connected therewith. 
March 8 ; six months. 

JosNra Chrtstwphen Gtenfedr, of SkirW BMensV 
L —caste*, manufacturing. chemist, for Improvn- 
mentsin apparatus for the manufacture of sulphate 
of soda, muriatrc acid, chlorine, and «chh >i td fei. 
March it, four mowB is; 

Bhrim ttaydon’Gottler, late of Boston, hat now 
of Globe Dock Factory, Rothethithe, C. E., for im- 
proved machlheryfcamonufocturtugitaftk: March 

14$ six months^ 

Christopher Nickel** ot Vbrk-road, Lambeth, ter 
improvements in the modes of manufacturing of 
fabrics from linen, wObltetl, sift, aXd other 4 fibrous 
mutbritts. m arch 19$ stttmbntiiai 
Richard Lamb,, ef DavW-staWet^ Southwark^ 
gentle man, for improvements in apparatus for 
supplying atmospheric air ttr the produdttei* Of 
ligmandwxt. March U>t*fe 
Ato xm xUr r B i aucU CampteUfOf Great Btenfatted, . 
Norfolk,. Esq^-and Charles White, of Norwich, me- 
chanic, for certain improvemeutsin plough®; March 
18$ tflx months. 

Tfenmat Henry Bytend i - df Bfcrmigghtea , s t rew 

nsaaateoUirer, for «n improved manufacture of 
screws for wood, in Iron, bT&S9jOt ttnyml SXtt OMkli, 
co m nr mn rly knrrwnns -wood-acrcwnJ’ BCtavklit (1$ 
iti-'aiuiuhm 

John Rnthtea and Monte^Wes* Rtfthven, of 
Edinburgh, civil engineers;- for ifltpiOceWfetfB Iff 
betters for g e n e t art hg b te t te eeimo mlrtfuv fitffi u— * 
propdiiogvestete by xt fl ara r or^otlwr pdWte^-aaffi 
veTHMaGngHvtesMa, ami which* max be appliHi to* 
mines andhuildings. March 20$ nx month®. 

"EdWarff Lhnr, of D o w nhaw Wtafa 

gentleman, for certain impi Wcamtii Iw xvigparate- - 
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LIST OF SCOTCH PATENTS, 


In gt^ea water and other fluids, and in the m&aufac- 
.tureofsalt; March 20 ; sir months. 

Joseph Amesbury, of Burton Crescent,, surgeon, 
for ascertain, apparatus for. the support of the hu- 
man-body. March-20 j. six months. 

Andrew Smith, of Princes. street, Leicsster- 
aonare, for certain improvements in the manufac- 
ture of ropes, for cables and other purposes to 
which ropes- are applicable. March 20 ; six months. 

George Nelson, of Milverton, Warwick, chemist, 
for^taew or improved method, or new or improved 
methods of preparing-gelatine, which has the pro- 
perties of or resembles glue. March 23; six 
months. 

Thomas Fisher Salter, of Great Hallingbury, 
Essex, farmer, for an improved machine for 
winnowing and dressing corn and other grain. 
March 23; six months. 

Richard Roberts, of Manchester, for an improve- 
ment or certain improvements of, in, ot applicable to 
the mule billy jenny stretching frame, or any ether 
machine or machines, howeverdesignated or named , 
vised in spinning cotton wool or other fibrous sub- 
stances, and in which either the spindles recede 
from and approach the rollers or other deliverers 
of the said fibrous substances, or in which such 
-rollers or deliverers reefed e from and approach the 
spindles j being an extension for the term of seven 
years of former letters patent. March 26. 

Henry Montagu Grover, of Boveney, Bucking- 
ham, clerk, for improvements in brewing by the 
use of a material not' hitherto so used. March 26; 
six months. 

Joseph Lees, jun., of Manchester, oalico printer, 
iter certain improvements in the art of printing 
calicoes, muslins* and other woven fabrics, and fn 
certain processes connected therewith. March 26 ; 
six months. 

Edmund Butler Rowley, of Manchester, surgeon, 
fbr an improved steam engine applicable to loco- 
motive, marine, and stationary purposes. March 26; 
«ix months. 

Elisha Hale, of Leadenhall-street, London, for 
Improvements in umbrellas and parasols. March 
37; six months. 

William Newton, of Chancery-lane, for certain 
improved machinery for cutting and removing 
«arth, which machinery is applicable to the digging 
of canals and the levelling of ground for railroad s 
or ordinary roads and similar earth works. March 
27; six months. 


LIST OF SCOTCH PATENTS GRANTED BE- 
TWEEN the 22nd April and the 22nd 
MAY, 1839. 

Alexander Borland, of Paisley, in Renfrew, in 
Scotland, tor a- machine for measuring water and 
other liquids, and registering the quantity thereof. 
Sealed23rd February, 1839; tour months to specify. 

Sir. James Caleb Anderson, of Buttevant Castle, 
Cork, barOnet, for certain improvements in loco- 
motive engines, which are- partly applicable to other 
purposes. Feb. 26. 

Orlando Jones, of Rotherfield-street, Islington, 
Middlesex, accountant, for improvements in the 
manufacture of starch, and the converting of the 
refuse arising in or from such manufactu r e to di- 
vers useful purposes. Feb. 27. 

Frederick le Mesurier, of New-street, Saint 
Peter's Port, Guernsey, gent., for a certain improve- 
ment or certain improvements in the construction 
of pumps for raising water or other fluids. Feb. 28. 

Richard Whytock, of Edinburgh, manufacturer, 
and George Clink, ot the same place, colour-maker, 
for fturther improvements in the process and ap- 
paratus for the production of regular figures or 
patterns in carpets, and other fabrics in relation 
to which a patent was granted to the said Richard 


*39 

Whytock, on the 8th of September, 1832, and ge- 
nerally in the modeof producing party colours on- 
yarns of worsted, ' cotton, silk*, and other fibrous 
substances. March 6. 

Pierre Armand Leeomte de Fontainemoreau, of 
Chartes-street, City-road, Middlesex, fbr certain 
new and improved metallic alloys to be used in 
various cases arsabstituterfbr jrfnc, cast iron, cop- 
per; and other metals, beluga communication from 
a foreigner residing abroad. March 8. 

Benjamin Goodfellow, of Hyde; Chester, me- 
chanic, fbr certain improvements in metallic pis- 
tons. March 8. 

John Hawkshaw, of Manchester, Lancaster, C.E., 
fbr certain improvements in mechanism or appa- 
ratus applicable to railways, and also to carriages 
to be used thereon. March 8. 

John Muir, jun., merchant, Glasgow, fbr certain 
improvements in the apparatus connected with the 
discharging press for conducting, distributing, and 
applying the discharging liquors and the dyeing 
liquors. March 11. 

Thomas Vaux, of Woodford Bridge, Essex, land 
surveyor, for improvements in tilling and ferti- 
lising land. March 13. 

Alexander Croll, of Greenwich, Kent, chemist, for 
improvements in the manufacture of gas for the 
purpose of affording light. March 13. 

Moses Poole,. of Lincoln's Inn, Middlesex, gent.. 
In consequence of a communication from a foreigner 
residing abroad, certain improvements in tanning, 
March 13. 

Henry . Ross, of Leicester, worsted manufacturer, 
for improvements in machinery for combing and 
drawing wool, and certain description of hair 
March 13. 

James Walton, of Sowerby-bridge, York, cloth 
dresser and friser, for certain improvements in 
machinery for making wire cafds. March 13. 

Henry Huntley Mohun, of Regents Park, Mid- 
dlesex,. M.D., for improvements in the composition 
and manufacture of fuel, and in furnaces for the 
consumption of such and other kinds of fuel. 
March 13. 

josias Christopher Gamble, of Saint Helens, 
Lancaster, manufacturer, for improvements in ap- 
paratus for the manufacture of sulphate of soda, 
muriatic acid, chlorine and chlorides. March 13. 

James Russell, of Handsworth, Stafford, gas- 
tube manufacturer, assignee of Cornelius White- 
house, of Wednesbury, for an extension of six years 
from May 26, 1839, of a patent granted to the said 
Cornelius Whitebouse for an invention of certain 
improvements in manufacturing tubes for gas and 
other purposes. March 16. , . „ 

Joseph- Ray ner and Joseph Whitehead Rayner, 
late of Birmingham, Warwick, but now of the. city 
of Coventry, C.E., and Henry Samuel Rayner, of 
Ripley, Derby, C. E., for divers new and important 
improvements in machinery for roving, spinning, 
and twisting cotton, flax, silk, wool, and other 
fibrous- materials. March 15. 

John Leigh, of Manchester, Lancaster, surgeon, 
for an improved mode of obtaining carbonate of 
lead, commonly called -white lead. March 18. 

Samuel Clegg, of Sidmouth-street, Gray’s Inn 
Road, Middlesex, engineer, for a new improvement 
in valves and in the combination of them with ma- 
chinery. March 16. _ , 

Joseph Beunet, of Tumlee, uear Glossop, Derby, 
cotton spinner, for certain improvements in the 
machinery for carding, drawing, stubbing, roving, 
and spinning silk, wool, cotton, worsted, flax and 
other fibrous substances, which improvements are 
also applicable to other usefhl purposes. March 20. 

John Robinson, of North Shields, Northumber- 
land, engineer, for an invention of a- nipping lever 
for causing the rotation of wheels, shafts, or cylin- 
ders, under certain circumstances. March 22. 
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NOTES AND NOTICES, 


LIST OF IRISH PATXNT8 GRANTED IN 
FEBRUARY, 1839 . 

Thomas R. Williams, for certain Improvements 
in machinery for spinning, twisting, or curling and 
weaving horse hair, and other hairs, as small as 
various fibrous substances. Feb. 1» 

William Brindley, for improved arrangements In 
the construction of screw presses. Feb. 16. 

Robert Logan, tor a new cloth or cloths con* 
structed from cocoa-nut fibre, and certain improve* 
xnents in preparing such fibrous materials for the 
same and other purposes. Feb. 22. 

W. Thorp, and Thomas Meakin, for certain im- 
provements in looms for weaving, and also a new 
description of fabric to be produced or woven there- 
in. Feb. 22. 


NOTES AND NOTICES. 

Soldering of Lead.— A new method of soldering 
lead together has been invented by a M. Desbassyers 
de Richemont, consisting of a portable apparatus, 
which he calls aerhydric pipes. From these issue 
the most brilliant and intense flames, which rapidly 
melt the lead, and strike each part at the same 
time; the liquid lead may be pushed away with the 
flame if it should run too far, and portions of fresh 
lead may be applied to effect the soldering, in case 
it should be impossible to borrow any from the 
neighbouring parts. 

Submarine Explosions by Electricity. — An expe- 
riment was made with complete success with one 
of Daniel’s galvanic batteries, under the superinten- 
dence of Colonel Pasley, of the Royal Engineers, at 
half- past two o’clock last Saturday, off the gun 
wharf, Chatham. 35 lbs. of powder were exploded 
in about 10 fathoms of water, the length of the wire 
conveying the electric fluid being 500 feet ; it caused 
amost tremendous explosion. Three smaller ones 
were afterwards tried, but only one succeeded j 
there was a numerous assemblage of spectators. 
The Royal George , at Portsmouth, we understand 
is to be blown up in a similar manner, and this ex- 
periment was preparatory to the attempt. — Maid- 
stone Journal. 

A Wooden Country. — Wood (in America) is not 
only used with prodigality for all the purposes to 
which it is necessarily applied, but is substituted 
In numberless instances for substances which, under 
other circumstances, would have been more suit- 
able. Not to speak of wooden houses, bridges, and 
roads, of wood for fuel and fencing ; we find it 
adopted in the west for purposes more anomalous, 
where wooden pins are substituted for nails, and 
wells are curbed with hollow logs, where the cabin 
door swinging on wooden hinges, is fastened with a 
wooden latch, and the smoke escapes through a 
wooden chimney. Engineers have proposed to sub- 
stitute wood-work for masonry in the construction 
of railways and canal locks ; and it is said, that an 
eminent lawyer in Missouri had a very convenient 
office, made of a single section' sawed from a hollow 
sycamore. Well may ours be called a wooden 
country. — Hairs Notes. 

Wood.— The experiments of M. Payen have led 
him to the conclusion, that the ligneous body so 
universally existing in phanerogamous vegetables, 
Is not an immediate principle of vegetation, but 
that it is composed of two parts, chemically dis* 
tinct. Having obtained the cellular tissue in its 
earliest state, from various ovula, and the radicles, 
or radicle fibrils of several plants, he only found in 
it various combinations of carbon, hydrogen, and 
oxygen, and consequently it is not truly ligneous, 
hut that the thickening substance in the interior of 


the fibrous cells, is operated on by agents which 
have no effect on the elementary tissue, such as 
soda, potash, and azotic add. Remarkable differ- 
ences take place in the composition of woods, ac- 
cording to their spedes, and the same species ac- 
cording to climates. Hence the proportion of car* 
bon relative to that of hydrogen and oxygen, the 
predominance of hydrogen over oxygen in the 
strongest woods. In combustion, an excess of hy- 
drogen tends to the production of heat, and offers a 
reason for preferring what are called heavy woads, 
with the exception of the birch, which owes its su- 
periority to a principle named betuline. — Athe- 
naeum. 

Blood Painting.— Sir John Robison, of Edin- 
burgh, has communicated to the Academie des 
Sciences a curious fact, which he considers may 
possibly have some relation to the discovery of M. 
Daguerfe. A medical man, haying occasion to 
bleed a patient, caught the blood in a porcelain 
basin, at the bottom of which was painted a bou- 
quet of flowers. Some time after, the blood having 
become coagulated, he was about to throw It away, 
when, on removing the clot, he observed on the 
surface which had been in contact with the bottom 
of the basin, a perfectly distinct design in bright 
red of such parts of the bouquet as consisted of 
green colour, the leaves, &c. Sir John has since 
repeated the experiment several times, and always 
with the same result. — Atheruzum. 

Mr. Crosse's Electrical Experiments. — Tuesday 
week Mr. Andrew Crosse delivered a lecture on at- 
mospheric electricity, at Taunton, illustrated by a 
number of beautiful experiments. He illuminated 
400 feet of iron chain, hung in festoons about the 
room, the whole extent being brilliantly lighted at 
the same instant by the passage through it from 
the spark from the battery, and melted several feet 
of wire. Mr. Crosse afterwards detailed the result* 
of many experiments on thunder clouds and mists. 
By means of a wire apparatus suspended in his 
park, he had discovered that a driving fog sweeps 
in masses, alternately, negatively and positively 
electrified; and once the accumulation of the elec- 
tric fluid in a fog was so great, that there was an 
incessant stream from his conductor of sparks, each 
one of which would have struck an elephant dead 
in an instant. — Times. 

New Railway Carriage. — The other day we in- 
spected a new railway carriage, of what is usually 
called the third class, having neither roof nor en- 
closed sides, which is destined for the Manchester 
and Leeds Railway. - It is 17 feet 10£ inches in 
length, and 7 feet 11 inches and a half in width. 
The form of the carriage is not so square as those 
hitherto used, but more nearly resembling the form 
of a long boat, with the stem and stern cut off 
square. A bench seat extends the whole length of 
the carriage on each side, and down the middle ia 
another broad bench, 27 inches and a half in width, 
divided in the middle by an open rail, or back of 
wood, rising to a height of 14 inches from the seat, 
so as to form two benches, on which the passengers 
sit back to back. Allowing 14 inches to each pas- 
senger, the carriage would seat about sixty persons. 
Ascent is had by two broad iron foot plates, at each 
corner of the carriage, so that there are four doors, 
affording ready ingress and egress. An iron rail ex- 
tends along the sides of the carriage, so as to pre- 
vent any thing from falling over. The exterior of 
the carriage is painted an olive green, and is formed 
into pannels. The whole has a neat appearance, 
and is capable of accommodating a greater number 
of passengers than any carriage we have seen of 
equal dimensions. — Manchester Guardian . 
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^** n *® < * ^Mtohed for the Proprietor, by W. A. Robertson, at the Mechanics* Magazine 
office. No. 6, Peterborough-court, Fleet-street.— Sold by A. & W. Galignani, Rue Vivienne, Paris. 
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